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Union Calendar No. 483 


86TH CONGRESS HOUSE OF REPRESENTATIVES REPORT 
1st Session No. 1121 


ORGANIZATION ANDIMANAGEMENT OF MISSILE 
PROGRAMS 


SEPTEMBER 2, 1959.—Committed to the Committee of the Whole House on the 
State of the Union and ordered to be printed 


Mr. Dawson, from the Committee on Government Operations, 
submitted the following 


REPORT 


SUBMITTED BY THE MILITARY OPERATIONS SUBCOMMITTEE 


On September 1, 1959, the Committee on Government Operations 
liad before it for consideration a report entitled, ‘Organization and 
Management of Missile Programs.” 

After consideration of the report as submitted, upon motion made 
and seconded, the report was approved and adopted as the report of 
the full committee. The chairman was directed to transmit a copy 
to the Speaker of the House. 


INTRODUCTION 


On the day, early in October 1957, when the dramatic news of the 
first Sputnik launching burst forth upon a startled world, America 
was propelled into the space age. 

The Soviet achievement was hailed as an historic advance in science. 
But its significance for the security and defense of the free world did 
not escape those who saluted the feat nor was it lost on the public at 
large. A space vehicle with enough propulsion power to carry a large 
payload into orbit for science might ae he able to deliver a payload of 
death and destruction to America’s heartland. 

The United States had no alternative but to commit a large and 
increasing share of its resources to building missiles and exploring 
space. There was the painful fact of hurt national pride to overcome. 


1 
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More compelling and crucial to survival, there was a race for missile 
supremacy that had to be won. 

In February 1958, soon after the second Soviet satellite was launched 
and our own faltering space efforts were stepped up, the subcom- 
mittee observed in its report on U.S. military aid and supply programs 
in Western Europe: ! 


The shock and surprise of the successful Soviet ventures 
into outer space had this valuable effect; our smug sense of 
superiority was shattered. Now we are forced, late as it is, 
to reexamine our educational system, our defense organiza- 
tion and strategy, and our research and production capabili- 
ties. Our foreign aid programs, too, must figure in this 
reassessment. 

Soviet Russia’s ability to develop atomic and hydrogen 
weapons so soon after the United States did should have 
been warning enough to galvanize our national efforts. 
Our intelligence of Soviet missile experience should have 
hoisted higher the red flag of danger. But until the Ameri- 
can people read about, and could see for themselves if they 
cared to look, a luminous metal ball revolving in the heavens, 
Russian progress in science and production was seriously 
discounted. 

Now the American people must respond to the fact that 
we have a great and powerful rival in the most complicated 
technical and industrial fields. They must respond, not in 
panic, not in diffuse and wasteful motion, but in a calm and 
purposeful dedication to the tasks of building up the Na- 
tion’s strength. Our country must be strong and unexcelled 
in the weapons of war; it must use that strength in the 
difficult but unremitting search for peace. 


THE POST-SPUTNIK YEARS 


Almost 2 years have passed since Soviet Russia placed the first 
earth satellite in orbit. For the United States this has been a time of 
anxious concern and sober reappraisal, of strenuous and many-sided 
efforts to meet the Soviet challenge. 

Scientific training and education, a vital but limited resource in 
American life, received hurried attention and new emphasis. The 
Congress passed the Defense Education Act; the President called 
leading scientists into his counsel; a directorate of research and 
engineering was given special status in the Department of Defense; 
budgetary restrictions on basic research were lifted. 

Advanced research and space exploration gained a prominent posi- 
tion by the formation of two new organizations—one agency created 
by administrative order within the Department of Defense and another 
by legislative enactment outside the military. Special committees 
were set up (later made standing committees) in the House of Repre- 
sentatives and the Senate of the United States to oversee space pro- 
grams and scientific endeavors. 

Missile programs, complex in technology, costly in price, crucial 
for deterrence and defense, were stepped up all along the line. More 


1H. Rept. No. 1371, 85th Cong., 2d sess., p. 31. 
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funds for development and hardware, for launching sites and test 
facilities, were made available; new management and procurement 
procedures were devised to bypass routines, and delivery schedules 
were pushed ahead to get the earliest operational capability. 

Defense reorganization, intended to speed command decisions in 
the time of danger, when reaction time must be quick and fatal error 
prevented, required enabling legislation. The Defense Reorganiza- 
tion Act of 1958 redefined lines of authority and channels of communi- 
cation from the Secretary of Defense to the field and enhanced likewise 
the role of the Joint Chiefs of Staff as military advisers to the Secretary. 

Committees of the Congress made searching and critical inquiries 
into our national defense posture, which spurred all these efforts and 
laid the groundwork for necessary authorizing legislation and funds. 


CONTINUING DEFENSE DEBATE 


Men of good will and seasoned judgment—military leaders among 
them—differ on the wisdom and value of specific policies and prob- 
lems in this many-sided mobilization for defense in the space age. 

Is it good sense and sound administration, for example, to have 
conjointly an Advanced Research Projects Agency, a Director of 
Guided Missiles, and a Director of Defense Research and Engineering, 
with their associated technical panels and advisory committees, all 
seeking in behalf of the Secretary of Defense to keep on top of the fast- 
moving missile and space programs? 

There are those who believe that agencies are being piled upon 
agencies, compounding administrative confusion in a military estab- 
lishment already too complex, too unwieldy, topheavy with layers of 
criss-crossing authority. Large contractors and military managers in 
the field complain that there is no single voice of authority in the 
Pentagon, that decisions must funnel through too many offices, and 
that vital weapon programs are held up for lack of prompt and decisive 
action at the top. 

Were we well advised to divide the national effort in space explo- 
ration between ARPA and NASA, one a military agency, the other 
civilian, each necessarily intruding into the other’s jurisdiction, each 
engaged in procurement and construction, each demanding a larger 
and larger share of the total resources and funds assigned to this 
effort? 

There are informed civilian observers who believe that space science 
and advanced weapons systems research and development will lag 
under military dominance and certainly will create unnecessary dupli- 
cation. They point to the analogy of the Atomic Energy Commis- 
sion, a civilian agency which has weapon responsibilities in the nuclear 
field, and favor the transfer of kindred military responsibilities in 
space programs to a civilian agency. 

Involved in this argument, but for somewhat different reasons, are 
certain Air Force officers who believe that ARPA, with its threat of 
an “operating” agency above the level of the military departments, 
can be dispensed with. They have expressed the view that the Air 
Force is and should continue to be the primary agency for space 
weapons and missiles, while the civilian aspects of space exploration 
can be properly assigned to NASA. 
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Are we devoting too much time, money, and effort to the big mis- 
siles, creating far more destructive power—what the military call 
“overkill” capability—than is needed for deterrence, while the land, 
sea, and air forces are ridden with obsolete equipment and crippled 
for conventional warfare? 

The Army and the Navy Chiefs of Staff have declared publicly again 
and again that our present concept of massive retaliation is leading to 
overkill capabilities and that the Nation stands relatively unprotected 
for the small wars and the nonnuclear clashes that are more likely to 
afflict the world when long-range missiles with large nuclear warheads 
establish a “‘balance of terror’? which prevents mutual nuclear de- 
struction. 

Are there enough resources for big missiles and small missiles and 
more troops and new ships and supersonic aircraft and all the other 
instruments of warfare demanded by the services; or is there a budget 
limit which cannot be exceeded without shaking the economic founda- 
tions of the country? 

Critics of the military budget say that national security is put 
behind fiscal policy; that the current yearly outlay of $40 billion for 
military purposes is but 8 or 9 percent of the gross national product and 
far less a proportion of the national effort than is the case in Soviet 
Russia. 

Whether the budget be expanded or trimmed, how much of the 
budgetary sum goes to needed defense weapons and how much to 
wasteful duplication in the services? Have we failed to face squarely 
the serious problems created by the impact of new weapons inl swift- 
moving technology on traditional roles and missions of the military 
service, thereby inviting more duplication of effort and wasteful use 
of resources? 

Here again, there are informed observers, military and civilian, who 
believe that the military pattern must be completely recast to reflect 
the requirements of the space age. 

These and a host of lesser problems contribute to the continuing 
national defense debate. The subcommittee does not presume in this 
report to answer all or even a large number of these questions. They 
are too complex for quick and pat answers, and the responsibilities 
for their solution lie elsewhere. The subcommittee does believe, how- 
ever, that this report will help to clarify some of the basic matters at 
issue, to bring about a better understanding of our missile effort, and 
to point the way, at least, to some of the important answers. 


INVESTIGATIONS AND HEARINGS 


For several years the subcommittee has tried to keep abreast of 
important missile developments by periodic briefings, conferences, in- 
stallation visits, and study of pertinent documents. The investiga- 
tions and hearings of this year, on which the present report is largely 
based, have been pointed toward problems of organization, manage- 
ment and procurement in the missile programs which have high 
national priority. The subcommittee’s concern, in carrying out its 
assigned duties, is to appraise these programs from the standpoint of 
economy and efficiency and to make constructive recommendations 
for improvement. 
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Public hearings were held on February 4, 5, and 6, and March 2, 
3, 5, 13, and 20, 1959. In preparation for the hearings, the sub- 
committee had executive briefings and conferences at the Air Force 
Ballistic Missile Division in Los Angeles, Calif.; the Army Ballistic 
Missile Agency in Huntsville, Ala.; and the Navy Special Projects 
Office in Washington, DC. Also, conferences were held at the Penta- 
gon with military and civilian officials charged with directing or super- 
vising missile and related programs at the Department of Defense level. 
The subcommittee meetings were supplemented by staff interviews 
with representatives of selected missile contractor organizations and 
with other specially informed persons, 

Except as otherwise identified, footnote references are to the printed 
volume of the subcommittee’s hearings on “Organization and Man- 
agement of Missile Programs.” 


ORGANIZATION OF THE REPORT 


Section I outlines the organizational arrangements in the Depart- 
ment of Defense, over a period of 10 years or more, for directing or 
coordinating the missile programs of the three military services. 

Section I] describes the administrative organizations and procedures 
that were devised specifically to streamline the high-priority strategic 
missile programs. 

Section III examines the procurement and management agencies 
and operations of the military departments in administering their. 
missile programs. 

Section IV discusses the problem of missile reliability along with 
other aspects of performance, and summarizes the missile costs. 

Section V gives an account of the development of the Air Force 
ICBM program and the way in which The Ramo-Wooldridge Corp. 
came to be designated as technical director and systems engineer for 
the Air Force ballistic missile programs. 

Section VI examines the corporate background and operations of 
The Ramo-Wooldridge Corp. and its successor, Space Technology 
Laboratories, Inc., in relation to their contractual duties for the Air 
Force, and evaluates the Air Force position for the future. 

Section VII gives a detailed discussion of the Thor-Jupiter con- 
troversy as a case study in interservice rivalry. 

Section VIII outlines the role of missiles in air defense and the 
organizational arrangements and military missions in this field. 

Section IX considers the military role in space, the organizational 
arrangements for advanced missile and space research, and the 
military-civil roles and relationships in this area. 

Section X presents concluding observations. 

(The following is a list of witnesses who testified at the subcommittee 
hearings in February and March 1959:) 
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LIST OF WITNESSES 
(Ranks and Titles are Given as of the Time of the Hearings) 


Department of Defense: 
Donald A. Quarles, Deputy Secretary of Defense. 
William M. Holaday, Director of Guided Missiles. 
Roy W. Johnson, Director of Advanced Research Projects. 
Lawrence P. Gise, Director, Program Control and Administration, ARPA. 
Dr. Herbert F. York, Director of Defense Research and Engineering. 
Jack L. Stempler, Assistant General Counsel (Logistics). 
Brig. Gen. A. W. Betts, Military Executive Assistant to the Director of 
Guided Missiles. 
Department of the Air Force: 
James H. Douglas, Secretary of the Air Force. 
Richard E. Horner, Assistant Secretary of the Air Force (Research and 
Development). 
Max Golden, General Counsel. 
Maj. Gen. C. M. McCorkle, Assistant Chief of Staff for Guided Missiles. 
Maj. Gen. Bernard A. Schriever, Commander, Ballistic Missile Division. 
Maj. Gen. Ben. I. Funk, Commander, Ballistic Missile Center, AMC. 
Col. Samuel W. Bishop, Deputy, Procurement Planning, Ballistic Missile 
Center. 
Maj. Richard G. Rowland, Director, Advanced Projects, Ballistic Missile 
Center. 
Department of the Army: 
Wilber M. Brucker, Secretary of the Army. 
Frank H. Higgins, Assistant Secretary of the Army (Logistics). 
Dr. William H. Martin, Director of Research and Development. 
Maj. Gen. John B. Medaris, Commanding General, Army Ordnance Missile 
Command. 
" Department of the Navy: 
Fred A. Bantz, Assistant Secretary of the Navy (Material). 
Vice Adm. H. G. Rickover, Assistant Chief, Bureau for Nuclear Propulsion, 
3ureau of Ships. 
Rear Adm. William F. Raborn, Director of the Special Projects Office. 
Rear Adm. Robert L. Swart, Vice Chief of Naval Material. 
Rear Adm. John T. Hayward, Assistant Chief of Naval Operations for Re- 
search and Development. 
Rear Adm, Kleber 8. Masterson, Director, Guided Missiles Division, Naval 
Operations. 
Rear Adm. Paul D. Stroop, Chief, Bureau of Ordnance. 
tear Adm. L. D. Coates, Assistant Chief, Bureau of Aeronautics. 
Capt: A. B. Metsger, Deputy Chief of Naval Research. 
Capt. F. A. McKee, Program Director, Surface Weapons Systems, Bureau 
of Ordnance. 
Bureau of the Budget: 
William F, Finan, Assistant Director for Management and Organization. 
Harold Seidman, Assistant Chief, Office of Management and Organization. 
National Aeronautics and Space Administration: 
Dr. T. Keith Glennan, Administrator. 
Dr. Hugh L. Dryden, Deputy Administrator. 
Institute for Defense Analyses: 
Garrison Norton, President. 
Dr. Albert G. Hill, Vice President and Director of Research. 
Daniel H. Gould, Administrative Officer. 
Robert Martin, Attorney. 
Space Technology Laboratories, Inc.: 
James H. Doolittle, Chairman of the Board. 
Dr. Louis G. Dunn, President. 
Samuel E, Gates, Member, Board of Directors. 
Frederick W. Hesse, Vice President and Administrative Director. 
Simon Ramo, Executive Vice President, Thompson Ramo Wooldridge, Inc. 





I. DEFENSE ORGANIZATION FOR MISSILES 


The rapidly growing importance of missiles in the defense arsenal, 
the urgent need to cut long leadtimes for complex weapons systems, 
and the perennial concern over waste and duplication in a diverse 
missile effort, all pose difficult problems of administration. Each 
successive Secretary of Defense has grappled with the controls to 
be exercised over the specific missile programs of the three military 
services. For the high-priority strategic missiles, special procedures 
were devised to cut redtape and speed urgent programs. Responsi- 
bility for advanced research in missile and space projects was lifted 
out of the services and placed in a top-level agency with spending 
authority. 

For 10 years or more the Department of Defense has experimented 
with organizational arrangements designed to give some measure of 
coordination and direction to the missile programs of the three 
military services. The record shows a bewildering kaleidoscope of 
directors, committees, special assistants, assistant secretaries and 
other offices and officers, seeking in one way or another to influence 
the nature and direction of the national missile effort. There is 
about these agencies an air of improvisation and ad hoc adjustments 
to emergencies and to recurrent public demands for bringing order 
out of chaos in the Pentagon. Even those agencies that are dignified 
by statute or by reorganization plan, justified at the time of creation 
by impressive-sounding arguments for stability and permanence, 
soon give way to new agencies and new forms of organization. 

In ‘part, these changes reflect changing needs and circumstances; 
in part they reflect the baffling nature of the problems of organizing 
a defense effort which is so large and complex as to be almost un- 
manageable or at least to yield to no unique organizational solution; 
and finally, they reflect in part the personality and the cone ept of 
office of each new Seer etary of Defense. Shall he « crack the whip or 
leave the militar y departments undisturbed; does his role demand 
that he get into ‘ ‘operations,” or is he simply to “coordinate?” How 
far shall he go in apportioning authority and delegating functions to 
his subordinates, and how shall they discharge their responsibilities 
without running into each other? 

The evolution of the Office of the Secretary of Defense since the 
National Security Act was passed in 1947 has been uneven. Succes- 
sive moves to strengthen the powers of the Secretary have created a 
tendency to increasing central control, offset at times by emphasis on 
autonomy of the military departments and the replacement of 
“directors” by ‘coordinating’ mechanisms. Crises bring new 
demands for centering authority and responsibility. The Depart- 
ment of Defense Reorganization Act of 1958 is the latest statute to 
remind the Secretary that— 

it is the intent of Congress * * * to eliminate unnecessary 
duplication in the Department of Defense and particularly 
7 
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in the field of research and engineering by vesting its overall 
direction and control in the Secretary of Defense. 


This section outlines the major organizational actions in the 
Department of Defense related to missile and space programs follow- 
ing World War II. Guided missiles in the earlier period referred 
mainly to tactical weapons of comparatively short range. Inter- 
mediate and long-range ballistic missiles, which are guided in part of 
their trajectory, assumed importance after national priorities were set 
in November 1955. Therefore, the term “guided missiles” as used in 
this report encompasses “ballistic missiles.”’ 


EARLY COMMITTEES ON GUIDED MISSILES 


Modern guided-missile developments began during World War II, 
and certain missile systems found limited use in the closing months 
of the war. In those days the Joint Chiefs of Staff had a Joint New 
Weapons Group to evaluate several study and developmental projects 
on guided missiles aimed at achieving weapons to match or exceed 
the German V-1 and V-2. Early in 1945 a special Committee on 
Guided Missiles was appointed to review the program and to make 
recommendations to the JCS. By July of that year no less than 40 
missile projects were counted. 

In 1946 a Committee on Guided Missiles was established in the 
Joint Research and Development Board to monitor the guided- 
missiles program. This Committee was continued by the Research 
and Development Board when it replaced the JRDB in 1947, after 
the National Security Act was passed. 


RESEARCH AND DEVELOPMENT BOARD COMMITTEE 


The Committee on Guided Missiles, according to a Research and 
Development Board directive of January 14, 1949, consisted of three 
civilian members, including the chairman and not more than two 
members each from the three military departments. The Committee 
was given the task of continuously surveying research and develop- 
ment activities in the field of guided missiles, both within and with- 
out the military establishment. Further the Committee was to pre- 
pare at least once a year an integrated plan of research and develop- 
ment for military purposes in the field of guided missiles; allocate 
responsibilities between the military departments for programs in this 
field ; recommend means to exploit critical resources and new advances, 
develop sources, avoid undesirable duplication, and promote liaison, 
cooperation, and direct dealing among agencies; and recommend to 
the Board the funds required for research and development programs 
and facilities in this field. 

Guided missiles for the purpose of this directive were considered to 
include uninhabited vehicles moving above the earth’s surface, the 
trajectory of which is influenced by a mechanism within the vehicle, 
together with components of such vehicles and associated systems. 
Conventional torpedoes were excluded. 


MUNITIONS BOARD COMMITTEE 


In September 1950, the Munitions Board issued an order re- 
establishing the Munitions Board Joint Aircraft Committee, consist- 
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ing of qualified representatives of flag or general officer rank desig- 
nated by the Munitions Board and the three military departments. 
The Munitions Board designee was to act as chairman, and the Board’s 
aircraft division was to serve as permanent staff and working group for 
the Committee. 

This was an all military committee which was assigned the duties 
of assisting the Munitions Board in the development of the military 
aspects of industrial mobilization as related to aircraft and guided 
missiles. In this respect the committee was to coordinate current 
peacetime and wartime planned procurement programs for aircraft, 
guided missiles, and related components; recommend standardization 
of materials and processes; recommend combined requirements; allo- 
cate priority components and materials; and perform other related 
supply and management functions. 


DIRECTOR OF GUIDED MISSILES (1950) 


In 1950 a major step was taken to centralize control of the missile 
program. By memorandum dated October 24 of that year, Secretary 
of Defense George C. Marshall established a Director of Guided 
Missiles in the Office of the Secretary of Defense. Mr. K. T. Keller 
was designated Director and ordered to provide the Secretary of 
Defense with competent advice to help him direct and coordinate 
activities connected with research, development and production of 
guided missiles. 

Mr. Keller was to be more than an adviser to the Secretary. He 
was to act also as consultant and adviser for guided missiles to the 
Chairman of the Research and Development Board and as con- 
sultant and adviser for guided missiles to the Chairman of the Muni- 
tions Board. In that way it was expected that he would be in a 
position to utilize the appropriate staff activities of these two Boards 
as applicable to guided missiles without abrogating the responsibilities 
assigned to these Boards. An officer of the armed services was to 
act as deputy director and principal assistant to Mr. Keller. 

Dr. Wernher von Braun has stated that Mr. Keller’s efforts gave 
impetus to the missile effort. A report sponsored by the Senate Pre- 
paredness Investigating Subcommittee has noted that— 


Mr. Keller has been credited with providing the guidance 
and inspiration needed to get the U.S. missile program ac- 
celerated to the point where operational missiles began to 
appear within a few years.' 


DISSOLUTION OF MISSILE DIRECTORATE (1953) 


A Department of Defense press release dated September 18, 1953, 
announced that Secretary Charles E. Wilson was dissolving the office 
of Director of Guided Missiles and retrieving its functions for his own 
office in accord with Reorganization Plan No. 6 of 1953. This plan 
also abolished the functions of the Munitions Board and Research 
and Development Board and transferred their functions as well 
to the Office of the Secretary of Defense. The new administration 
“1 “The U.S, Guided Missile Program,’’ study prepared for the Preparedness Investigating Subcommittee 
of the Committee on Armed Services, U.S. Senate, 86th Cong., Ist sess., committee print, p. 10. 


Dr. Simon Ramo too has expressed the view that Mr. Keller’s decisions were helpful to the country 
(hearings, p. 223). 
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believed it was advisable at that time to channel the activities of the 
special office for guided missiles into the regular administering and 
planning structure of the Department of Defense. 

In a followup memorandum dated November 12, 1953, addressed 
to the Secretaries of the Army, Navy, and Air Force, ‘Secretary Wilson 
stated that Secretary Marshall’s memorandum was canceled. The 
office of the Director of Guided Missiles and the procedures for ex- 
pediting the release of procurement funds contained in the service 
budgets in the guided-missile field were abolished. The three service 
Secretaries were authorized to approve the guided-missile programs 
of their respective departments— 


within the framework of and consistent with established 


policies and procedures for interservice coordination, appor- 
tionment and control of funds and production scheduling. 


The Secretaries’ approval would constitute the necessary authority 
for their departments to obligate funds and proceed with the imple- 
mentation of the programs. The Office of the Secretary of Defense 
was merely to be furnished copies of the departmental programs. 








ROLE OF ASSISTANT SECRETARIES 





The Reorganization Plan of 1953, mentioned above, created six 
additional Assistant Secretaries of Defense. Among them were As- 
sistant Secretaries for Research and Development and for Applications 
Engineering.? Although the directives creating the new posts and 
outlining their functions did not specifically address themselves to 
guided missiles, it was apparently the intention that these Assistant 
Secretaries were to monitor the missile programs of the three military 
departments. 

The Assistant Secretary of Defense (Research and Development), 
for example, was delegated authority to obtain such reports and 
information from the military departments as were necessary to carry 
out his responsibilities. But he was enjoined, to the extent prac- 
ticable, to utilize the assistance and appropriate facilities of the 
military departments. Such utilization was not to be construed, 
however, so as to circumvent the established command channels of 
the Secretaries of the military departments for the formal communica- 
tion of approved policies or plans. The Assistant Secretaries of 
Defense could recommend changes in established policies or pro- 
cedures, or establish new ones, but the directives embodying such 
changes had to be signed by the Secretary or Deputy Secretary of 
Defense. 

The function of the Assistant Secretary of Defense (Applications 
Engineering) was to prepare policies and procedures for weapons and 
equipment as they passed into the phases of production, testing and 
use; and in that respect there was a jurisdictional separation between 
his. office and that of the Assistant Secretary of Defense (Research 
and Development). There was, however, sufficient overlap and con- 
fusion in the relationships between these two offices to prompt a 
Department of Defense Instruction in October 1954, which attempted 
to clarify their respective roles.’ Programs of joint interest were 

2 These offices were established specifically by Department of Defense Directive 5105.1, dated June 30 
1953. The responsibilities of these two offices were outlined in Department of Defense Directives 5128.7, 


dated Nov. 12, 1953, and 5129.1, dated Dec. 8, 1953 (hearings, pp. 722-726). 
% Department of Defense Directive No. 5100.3, dated Oct. 27, 1954 (hearings, p. 727). 
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identified as existing largely in four areas: ordnance, guided missiles, 
piloted aircraft, and electronics. 


JOINT COORDINATING COMMITTEES 


The directive realining specified functions of these two offices also 
approved a plan providing for the consolidation of the research and 
development and applications engineering coordinating committees 
in these areas, and reconstituting each as a joint research and develop- 
ment and applications engineering committee. Management of the 
four new committees (in place of eight) was to be divided between the 
two offices. The Assistant Secretary for Research and Development 
was to manage the joint committees on piloted aircraft and on guided 
missiles; and the Assistant Secretary for Applications Engineering 
was to manage those on electronics and ordnance. Nevertheless, this 
Instruction stated further that the three military departments were 
still individually responsible for planning and executing sound tech- 
nical programs; the two Assistant Secretaries of Defense were merely 
to review their respective portions of these three departmental pro- 
grams to see that they were well coordinated and that “collectively” 
they constituted a sound and integrated overall Department of De- 
fense program. 

Because of the complexity of the problems under their jurisdiction 
and because of the difficulty of drawing a line between “development” 
and initial production, there was a continued need for further clarifica- 
tion of the roles of these two Assistant Secretaries of Defense. In May 
1956 a memorandum signed by Secretary Wilson directed that the 
Assistant Secretaries for Research and Development and Applications 
Engineering should be jointly responsible for review and approval of 
research and development projects and other items that were funded 
wholly or in part from research and development appropriations.‘ 


COCRDINATING COMMITTEE ON GUIDED MISSILES 


In accordance with the general provisions of the directive which 
established the responsibilities of the Assistant Secretary of Defense 
(Research and Development), the late Donald A. Quarles, who was 
then serving in this post, signed a directive in January of 1954 which 
established a Research and Development Coordinating Committee 
on Guided Missiles. The function of this new committee was to 
provide a staff mechanism “for achieving a sound coordinated and 
integrated research and development program in the field of guided 
missiles.” Its membership was to consist of designees of the three 
service Secretaries and one designee of the Assistant Secretary of 
Defense (Research and Development). Where the subject matter was 
judged to be of sufficient interest to the Assistant Secretary of Defense 
(Applications Engineering), the latter could nominate an additional 
member for designation by the Assistant Secretary of Defense (Re- 
search and Development). The field of interest of the Coordinating 
Committee was to include all the guided missile systems. 

When the committee was of a unanimous view, each military mem- 
ber was to insure that appropriate action would be taken within his 


4 Attachment to Department of Defense Directive No. 5128.11, dated Oct. 4, 1956 (hearings, p. 729). 
5 Department of Defense Directive 5128.15, dated Jan. 6, 1954 (hearings, p. 730). 
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departmént. If there was any disagreement, it was to be referred to 
the Assistant Secretary of Defense (Research and Development) for 
decision. 

The main purpose of the Coordinating Committee was to facilitate 
the interchange of research and development infoimation among the 
departments and to promote integration of joint activities and approve 
new projects. In one respect this committee was a staff mechanism 
to advise the Assistant Secretary of Defense (Research and Develop- 
ment) on particular needs and funding requirements in this field. 

Incidental to its coordinating functions, this new committee was 
to consider the impact of vilitary requirements on research and 
development activities and take appropriate steps to encourage adop- 
tion of joint requirements where military needs were similar. 

A year after its creation, this Guided Missiles Coordinating Com- 
mittee was reconstituted and its functions somewhat redefined. A 
permanent member designated by the Assistant Secretary of Defense 
for Applications Engineering was added to the committee. Its field 
of interest was enlarged to include liquid rocket propellants, solid 
propellants and propulsion units, and guided missile warheads to the 
extent required to assure proper overall missile system integration and 
effectiveness. 
















TECHNICAL ADVISORY PANEL ON AERONAUTICS 





At the same time as he established the Coordinating Committee on 
Guided Missiles, Assistant Secretary Quarles signed another directive 
establishing a Technical Advisory Panel on Aeronautics.’ The stated 
purpose of this new panel was to insure that the Nation’s best scientific 
and technical talents would be applied to the planning and prosecution 
of the military research and development programs on aeronautics. 
This was a civilian panel, the membership of which was to be desig- 
nated by the Assistant Secretary of Defense (Research and Develop- 
ment). The scientists and experts to sit on this panel were to be in 
such numbers as the Assistant Secretary believed sufficient to achieve 
their purpose efficiently. 

The panel was to give technical advice in the field of airframes, 
propulsion systems, aerodynamics, manned and nonmanned lighter- 
than-air aircraft, and guided missiles. Their jurisdiction did not 
include electronic equipment, fuels and lubricants, free-flight rockets 
and bombs as such. A “steering group’? membership of the technical 
advisory panel was established and as of July 1955 included Dr. C. C. 
Furnas from the University of Buffalo, several representatives from 
aircraft companies, and Dr. Hugh L. Dryden of the National Advisory 
Committee for Aeronautics. Like the Coordinating Committee on 
Guided Missiles, the technical panel was an adjunct to the Office of 
the Assistant Secretary of Defense (Research and Development). 
















GARDNER REVIEW COMMITTEE 


In June 1953 Secretary of Defense Wilson, desiring to review the 
missile programs undertaken during the previous administration, 
requested the Secretary of the Air Force, the late Harold E. Talbott, 






6 Department of Defense Instruction No. 5100.7, dated Feb. 2, 1955 (hearings, p. 758). 
1 Department of Defense Directive 5128.22, dated Jan. 14, 1954 (hearings, p. 731). 
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to organize a study group to make a “comparative analysis of the 
results of the individual service efforts to date in the development of 
guided missiles.”” The purpose of the study was to identify and elimi- 
nate duplication of development effort and to attempt, wherever 
practicable, ‘‘to standardize on one missile for production and use by 
all military departments.” ® 

Secretary Talbott delegated this task to Trevor Gardner, his Spe- 
cial Assistant for Research and Development, who decided that two 
committees should be organized; one for all missile programs except 
strategic missiles and the other for strategic missiles only. The mem- 
bership of the Gardner Committee for nonstrategic missiles consisted 
of military officers from the Army, Navy, and Air Force, and civilian 
personnel from the Office of the Assistant Secretary of Defense 
(Research and Development). One of the members of the Gardner 
Committee was the Chairman of the Research and Development 
Coordinating Committee on Guided Missiles. 

The Strategic Missiles Evaluation Committee, the second of the 
two committees mentioned above, is discussed in the following sec- 
tion in connection with the management of the Air Force ballistic 
missile program. 

NEWBURY REVIEW COMMITTEE 


In its report on the Department of Defense appropriation bill for 
1955, the Senate Committee on Appropriations took careful note of the 
“disorganized situation relating to the guided missile program.” ® 

In response to the Appropriations Committee’s request for an inves- 
tigation and report of the guided missile program within the Depart- 
ment of Defense, Secretary Wilson issued a memorandum creating 4 
special committee to conduct the analysis and prepare the report.’° 
The members of the committee were the Assistant Secretaries for 
Research and Development and for Applications Engineering, the 
Comptroller of the Defense Department, and the Chairman of the 
Joint Chiefs of Staff. Frank D. Newbury, then Assistant Secretary 
for Applications Engineering, was designated chairman, and the com- 
mittee is referred to by his name. 

The Newbury Committee was directed to review the missile 
systems according to the general types of targets to be destroyed 
and the basic conditions of launching. The report was not to be 
restricted by any existing rules as to spheres of responsibility. Atten- 
tion was to be paid to cost effectiveness, standardization, general 
program management, and the desirability of continuing alternate 
approaches to the same general objective. 

The Newbury Committee presented its report to the Secretary who 
in turn, under a covering letter, dated February 16, 1955, referred it 
to the Senate Committee. Prior efforts were reviewed in the report; 
difficulties were noted in keeping down the number of service projects: 
and confidence was expressed that duplication in the future would be 
held to a minimum. From the beginning of the guided missile pro- 
gram to the date of the report (February 1, 1955), well over 100 
missile projects were said to have been initiated, reduced by attrition 
to 30-odd major projects. The report was couched in general terms, 
analyzing problems and indicating the types of missile programs to 
be pursued in the future. 


8 Hearings, p. 732; House eens Committee hearings on the 1960 defense bill, pt. 5, p. 565. 
0. 


°S. Rept 1582, 83d Cong., 2d sess 
10 Memorandum dated Sept. 23, 1954 a ire p. 783). 
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In his covering letter, Secretary Wilson mentioned that the Joint 
Chiefs of Staff had considered and recommended more specific defini- 
tions of roles and missions for the military services in the guided 
missile field. He stated further that he had approved these recommen- 
dations, which were submitted on November 13, 1954. Generally, 
the Air Force and Navy were permitted to develop, produce, and 
employ air-to-air and air-to-surface guided missile systems required 
by their assigned functions. All three services were permitted to 
develop, produce, and employ surface-to-surface missiles, except that 
the Army was limited to missiles against tactical targets in combat 
zones, and the Air Force was given authority over missiles of inter- 
continental range. In air defense, all three services were permitted 
to develop, produce, and employ surface-to-air missiles. The Army, 
in the immediate future, was to work on missiles with a 50-nautical- 
mile maximum range for defense of specific areas or cities; the Air 
Force would defend wider areas beyond 50 miles, using missiles to 
supplement manned interceptors. 


BALLISTIC MISSILES COMMITTEES 





When the major ballistic missile programs finally received national 
priority in November 1955, the allocation of development responsi- 
bility for these programs was determined. A special committee of the 
Air Force (the Gillette Committee—to be discussed in the next section 
of this report) recommended procedures for expeditiag the manage- 

ment of these programs. In response to these recommendations Secre- 
tary Wilson established a Ballistic Missiles Committee in his own 
office." This action was said to be “part of the process of streamlining 
organizational alignment, management controls and administrative 
procedures” to reflect the priority and national importance of the 
ICBM and IRBM development programs. The OSD Ballistic Missiles 

Committee was to serve as a single agency within the Department of 
Defense to monitor the service programs. 

As outlined more fully in the next section, there were, at the same 
time, memorandums creating Air Force and Joint Army-Navy Ballistic 
Missiles Committees. The development plans of these committees 
were made subject to the review and approval of the OSD committee. 


SPECIAL 





ASSISTANT FOR GUIDED MISSILES 


In early 1956 there was increased awareness of the importance of 
the missile programs as a part of the defensive strength of the United 
States. ‘There were several committees to monitor, coordinate, re- 
view, and approve. Nevertheless, there was an apparent further 
need for more effective centralized control within the Office of the 
Secretary of Defense. In March of that year, Secretary of Defense 
Wilson appointed a Special Assistant for Guided Missiles, thus recreat- 
ing a post he had abolished 3 years earlier. 

The stated purpose of establishing a a assistant was to provide 
the Secretary of Defense with an additional executive to assist in the 
direction and coordination of all phases of the guided missile program, 
including production as well as research and de velopment. Note 
was taken of the primary importance of the ballistic missile effort. 
The new assistant was to be responsible for the necessary contacts 





11 Memorandum dated Nov. 8, 1955 (hearings, p. 735). 
12 Department of Defense Directive 5105.10, dated Mar. 27, 1956 (hearings, p. 742). 
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with those Assistant Secretaries of Defense involved in some part 
with the missile programs. He was authorized to use the staff activi- 
ties of those offices without abrogating in any way the responsibilities 
assigned to those offices. In addition, the new assistant was to act 
as chairman of the OSD Ballistic Missiles Committee. E. V. Mur- 
phree was appointed to the post and served until May 1957, when 
he was replaced by William M. Holaday. 

By special memorandum in May 1957, Secretary Wilson extended 
the jurisdiction of the new Special Assistant."* As chairman of the 
OSD Ballistic Missiles Committee he became involved in the earth 
satellite program, which, as a result of this same memorandum, be- 
came one of the activities of the Ballistic Missiles Committee. In 
addition, the new Special Assistant was to exercise coordination within 
the Office of the Secretary for all the guided missile programs, not 
only the ones receiving special priority. Thus the Redstone, Navaho, 
Snark, Triton, and antiballistic missile programs were to be within 
the jurisdictional purview of Secretary Wilson’s new assistant. 


OFFICE OF GUIDED MISSILES 


The Special Assistant was essentially a staff officer. Though his 
field of interest was wide, his authority was in fact quite limited. 
Throughout this period there was within the Office of the Assistant 
Secretary of Defense (Research and Development, subsequently 
called the Assistant Secretary of Defense for Research and Engineer- 
ing) a special Office of Guided Missiles. A memorandum in July 
1957, the purpose of which was to outline the functions of this office 
as related to those of the Special Assistant, pointed out that the Office 
of Guided Missiles would continue to perform all its previous duties. 
Such actions were now, however, to be coordinated and approved by 
the Special Assistant for Guided Missiles. 


ADVISORY GROUP ON SPECIAL CAPABILITIES 


In April of 1956 the Assistant Secretary of Defense (Research and 
Development) formally recognized the Department of Defense’s in- 
terest in outer space science and exploration. By memorandum he 
established an Ad Hoc Advisory Group on Special Capabilities.’ 
This group was to provide technical advice on a Department of De- 
fense program dealing with the development and construction of a 
launching vehicle, its instrumentation, and the equipment necessary 
to place a scientific satellite in orbit. This group functioned as an 
adjunct of the Office of the Assistant Secretary of Defense (Research 
and Development), but it was also required to report regularly to the 
Special Assistant for Guided Missiles. 


MERGER OF TWO ASSISTANT SECRETARIES’ OFFICES 


Despite attempts to coordinate the efforts of the Assistant Secre- 
taries for Research and Development and Applications Engineering, 
the relationship and the functioning of these two offices evidently were 
deemed unsatisfactory. In March 1957, the Secretary of Defense 

13 Memorandum dated May 3, 1957 (hearings, p. 743). 


4 Memorandum dated July 3, 1957 (hearings, p. 744). 
18 Memorandum dated Apr. 16, 1956 (hearings, p. 752). 
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abolished the separate offices and combined them into the single 
0sition of an eaten Secretary of Defense for Research and 
Ungineering." 

The responsibilities of this new Assistant Secretary encompassed 
the fields of interest of the two offices he replaced. He was to provide 
advice in the fields of research, engineering and development; develop 
the policies and procedures for certain programs; and give certain 
emphasis where appropriate. He was to recommend policies and 
programs as well as review them, and he was to assume administrative 
direction of the Weapons Systems Evaluation Group, assuring its 
continued responsiveness to the needs of the Joint Chiefs of Staff as 
well as to the Office of the Secretary of Defense. 

Commensurate with the new role, the Assistant Secretary of De- 
fense provided for the establishment of several advisory panels within 
his office.” These panels were to provide comprehensive consultant 
support to the Assistant Secretary in the broad scientific and technical 
fields coming within his jurisdiction. Members of these panels were 
to be employed as consultants for a period of 1 year and were to be 
designated by the Assistant Secretary (Research and Engineering). 


RECONSTITUTION OF ADVISORY AND COORDINATING COMMITTEES 


The charter of the old Technical Advisory Committee on Aero- 
nautics was canceled and reconstituted as the Research and Engi- 
neering Advisory Panel on Aeronautics. Like its predecessor, it was 
to be responsive to the Assistant Secretary of Defense (Research and 
Engineering). Its field of interest was enlarged. 

Similarly the old Coordinating Committee on Guided Missiles was 
reconstituted, and its field of interest enlarged.'* This was the second 
time since 1954 that this committee underwent achange. The interest 
of the committee now was to encompass an integrated guided missile 
system, including not only airframes, propulsion and guidance pro- 
grams, but fuels, ground control equipment, and training devices. 

Another Department of Defense Instruction set up rules to guide 
the establishment and functioning of other coordinating committees 
under the Assistant Secretary of Defense (Research and Engineering)."® 
These coordinating conimittees were to receive advice and guidance 
from the appropriate Research and Engineering Advisory Panel. 
They were to provide assistance not only to the Aesistant Secretary 
but to the military departments in the formulation and coordination 
of research, development, and engineering programs. These com- 
mittees were designed to promote the interchange of technical infor- 
mation among the military departments and to mitigate any possible 
deficiencies and duplicative efforts. This same memorandum, how- 
ever, took care to point out that “the military departments are 
responsible for interdepartmental coordination of research and 
development projects of joint interest.” 

With the amalgamation of the Offices of the Assistant Secretaries 
for Research and Development and Applications Engineering, it was 
unquestionably necessary to redesignate the committees that came 
within their jurisdiction. But the relationship between the panels, 


16 Department of Defense Directive 5129.1, dated Mar. 18, 1957 (hearings, p. 749). 
17 Department of Defense Directive 5129.5, dated Aug. 14, 1957 (hearings, p. 756). 
18 Department of Defense Instruction 5129.16, dated Aug. 14, 1957 (hearings, p. 762). 
‘® Department of Defense Instruction 5129.4, dated Aug. 14, 1957 (hearings, p. 760). 
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the committees and the new Assistant Secretary (Research and Engi- 
neering) remained somewhat vague. The Advisory Panel on Aero- 
nautics and the Coordinating Committee on Guided Missiles had 
several matters of interest in common. And it was not altogether 
clear whether coordination was to be effected in the Office of the 
Assistant Secretary or by the military departments, 

During the period from 1953 to August 1957 there were many 
organizational changes in the Department of Defense. The number 
of top-level committees, offices, and assistants seemed to increase 
rather than decrease. Yet the prerogatives of the separate military 
departments in the missile field frequently were emphasized in direc- 
tives by Secretary Wilson. 


DIRECTOR OF GUIDED MISSILES (1957) 


The critical attention focused on the Department of Defense after 
Sputnik impelled the new Secretary, Neil H. McElroy, to elevate the 
Special Assistant for Guided Missiles to the post of Director of 
Guided Missiles.” The Assistant’s position formally was abolished, 
but Mr. Holaday stayed on as the new Director. His job now was 

“direct all activities in the Department of Defense relating to re- 
search, development, engineering, production and procurement of 
guided missiles.’””’ He was authorized such personnel and staff support 
as might be required for the performance of his duties. 

By this promotion, Mr. Holaday told the Senate Preparedness 
Subcommittee, he was entitled to sign letters of instructions to the 


service Secretaries in his own name, whereas previously they were 
signed by the Secretary of Defense. Mr. Holaday likened his job to 
that of vice-president of a corporation giving orders to his “managers,” 
the service Secretaries— 


directing them to do certain kinds of work, approving a 
program, disapproving a program, and attempting by this 
method to direct the activities.” 


Whether or not the change of title and the more positive delegation 
of authority would have any greater impact on the missile programs 
of the three military services, the position of ‘Director of Guided 
Missiles’? was a response to vocal demands for a missile “czar’’ to 
find a surer way through the Pentagon maze and guide the national 
missile effort with a firmer hand. 

Mr. Holaday’s new eminence was short-lived, as we shall see in a 
moment, and in some respects, more confusion than ever was created. 
Besides Mr. Holaday as Director of Guided Missiles, there were 
established within short order, the Director of Advanced Research 
Projects and the Director of Defense Research and Engineering the 
latter replacing the Assistant Secretary of Defense (Research and 
Engineering). 


ADVANCED RESEARCH PROJECTS AGENCY 


The creation of these new directorates signified military concerns 
broader than missiles in the post-Sputnik period. One of these was 
20 Department of Defense Directive 5105.10. dated Nov. 15, 1957 (hearings, p. 763). 


a1 Specs Preparedness Subcommittee hearings, “Inquiry Into Satellite ok Missile Programs,” 1957-58, 
pp. 347- 
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the seemingly limitless and uncharted military potential of space, 
and Secretary McElroy moved quickly into this field after Sputnik. 
Early in 1958 he created, by administrative decree, the Advanced 
Research Projects Agency. 22 

Relying mainly on the National Security Act of 1947, the Secretary 
believed he had the authority to establish this new agency and give 
it broad powers, including the right to contract for facilities and obli- 
gate funds. T he responsibilities as initially outlined also were large; 
ARPA was to direct or perform such advanced projects in the field 
of research and development as the Secretary of Defense might 
designate. Roy W. Johnson, a vice president of General Electric Co., 
was put in charge. 

ARPA was established before the Congress had time to define the 
organizational framework for space exploration. In one sense it was 
a stopgap solution to the widely-felt need for some instrument to pro- 
mote the national space effort pending a decision as to a permanent 
organization. 

Subsequent legislation in effect ratified the Defense Department 
directive; the Secretary was given statutory authority to engage in 
advanced projects and the agency received an appropriation for fiscal 
year 1959. 

The subject of ARPA will be treated in some detail in section IX 
of this report, dealing with military space activities; its creation is 
cited here as one of the many major attempts to reorient the top 
defense organization in the immediate post-Sputnik period. 


DIRECTOR OF DEFENSE RESEARCH AND ENGINEERING 


The Defense Reorganization Act of 1958 provided another formula 
for speeding decisions and minimizing duplication in military research 
and development by creating the post of Director of Defense Research 
and Engineering. The new Director was to be appointed from 
civilian life and was to take precedence over all the Assistant Secre- 
taries. The position of Assistant Secretary for Research and Engi- 
neering was abolished and all personnel, functions, and records of his 
office were transferred to the office of the new Director. 

Dr. Herbert F. York, formerly Chief Scientist to the Pentagon’s 
Advanced Research Projects Agency, was appointed to the new post. 
His statutory duties are to act as principal adviser to the Secretary 
of Defense on scientific and technical matters; to supervise all research 
and engineering activities in the Department of Defense; to direct 
and control (including their assignment or reassignment) research and 
engineering activities that the Secretary deems to require centralized 
management.” 

Mr. Quarles, testifying before the subcommittee as Deputy Secre- 
tary of Defense, made it plain that the new Director has more power 
and responsibilities than his predecessor, the Assistant Secretary of 
Defense (Research and Engineering). The delegation of authority 
to the new office is broader and more explicit, the status of the office 
(graced by statutory mandate) in the Departme nt of Defense 
hierarchy is higher, the organization of the office is said to be tighter, 
and control over the service programs is expected to be closer.™ 

22 Department of Defense Directive 5105.15, dated Feb. 7, 1958 (hearings, p. 764). 
2% Public Law 85-599, sec. 9, 1958. See Department of Defense Directive 5129.1, dated Feb. 10, 1959 


(hearings, p. 769). 
*% Hearings, pp. 483-484. 
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While the new office, like the old one, is to advise the Secretary and 
coordinate service programs, it now has specific delegated authority 
to issue instructions to the military departments; to approve, modify, 
or disapprove programs and projects of these departments and other 
Defense agencies in the interest of eliminating “unpromising or un- 
necessarily duplicative programs’’; and to initiate or support promis- 
ing programs and projects for research and development. 

In exercising his responsibilities, the new Director is authorized to 
contract directly with private or Government agencies or indirectly 
through the military departments, and to utilize employees and con- 
sultants of the Department of Defense. Mr. Quarles stated that if 
direct contracts were required, the Administrative Office of the Secre- 
tary of Defense would be used as the contracting agency.” 

What authority does the Director of Defense Research and Engineer- 
ing have over the Director of ARPA? Both jobs were created in 
response to demands for greater emphasis on missile and space re- 
search. Nominally the research programs of ARPA are subject to 
the supervision and coordination of Dr. York’s office. Dr. York has 
testified that his relationship to ARPA will be somewhat different 
from his relationship to the military services. Although he expects 
an increasingly important function of his office will be to fill gaps in 
the research programs of the services, he does not consider that he has 
the initiating function in the field of advanced research. He also 
acknowledged that he will not scrutinize the projects of ARPA too 
carefully because they involve relatively modest amounts of money 
(the ARPA budget is approximately $500 million) and because in 
advanced research, duplication is frequently desirable and often diffi- 
cult to suppress because new ideas originate from a multitude of 
sources.” 

The Research and Engineering Director’s jurisdiction encompasses 
all the many and diverse scientific projects of potential military use. 
Guided missiles is but one of these fields, though by far the most 
important. The proposed “research, development, test and evalua- 
tion” budget for fiscal year 1960 totals more than $3,770 million. 
“Missiles and related equipment” are allotted more than $1,400 
million, which is approximately 40 percent of the total research budget. 


DISSOLUTION OF MISSILE DIRECTORATE (1959) 


Since Mr. Holaday, as the Director of Guided Missiles, had a prior 
mandate to “provide for the authoritative direction of all activities 
in the field of guided missiles,” including research, development and 
engineering, obviously something had to be done to reconcile this 
broad grant with the equally broad grant to the Director of Defense 
Research and Engineering in these (and other) areas. The decision 
was to abolish Mr. Holaday’s office and return him to the former posi- 
tion of Special Assistant to the Secretary, with more limited jurisdic- 
tion in the missile field. Research, development and engineering 
aspects of the guided missile program now are within the jurisdiction 
of the Director of Defense Research and Engineering. A majority 
of the staff in the Office of the Director of Guided Missiles was trans- 
ferred to Dr. York’s office. 


25 Hearings, p. 483. 
% Hearings, pp. 493-497. 
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Mr. Holaday’s title as Director of Guided Missiles was taken away 
in a memorandum issued by the Secretary of Defense in April 1959, 
which abolished the office.” Mr. Holaday is left with the respon- 
sibility for advising the Secretary on missile problems in connection 
with the transition from the research, engineering and testing stages 
into production and procurement. He remains as Chairman of the 
Civilian-Military Liaison Committee operating between the Depart- 
ment of Defense and the National Aeronautics and Space Adminis- 
tration established by legislation approved July 29, 1958. His former 
position as Chairman of the OSD Ballistic Missiles Committee, in 
which capacity he would have been nominally superior to Dr. York, 
a been assumed by Thomas 8S. Gates, the new Deputy Secretary of 

efense. 


ROLE OF THE SECRETARY OF DEFENSE 


It is clear from Executive sponsorship of the Defense Reorgani- 
zation Act and subsequent statements made by Secretary McElroy 
that the Director of Defense Research and Engineering is expected 
to accomplish results which no other office or agency in the Depart- 
ment of Defense has accomplished to date. President Eisenhower 
stated to the Congress, when the Reorganization bill was presented, 
that expert single direction of the entire research and engineering 
effort was needed before substantial improvements in this area could 
be expected and before service rivalries and self-serving publicity 
could be reduced. Secretary McElroy has said he expects Dr. York 
to exert dynamic leadership in his assigned field. 

The immense and awesome responsibilities thrust upon Dr. York, 
a 34-year-old scientist with a large staff of helpers, are but a reflection 
of the greater and ‘still more imposing responsibilities which the 
Secretary of Defense bears as head of the largest military organi- 
zation in the free world. In the final analysis, and.as the law makes 
explicit, Dr. York’s actions are the actions of the Secretary, and 
there at the apex of the great Military Establishment the responsi- 
bility comes to rest. If there is waste and duplication, or military 
affairs are managed poorly, the Secretary must accept the responsi- 
bility. This is the w ay he would have it, and this is the decision of 
the President and the Congress as embodied in the Defense Reorgani- 
zation Act of 1958. 


2” Hearings, p. 774. 





Il. ADMINISTRATIVE PATTERN FOR BALLISTIC MISSILES 


The Army, Navy, and Air Force all develop and build missiles for 
their tactical requirements, for air defense, and for strategic deterrence. 

We are concerned here with long-range ballistic missiles (ICBM), 
designed to carry nuclear warheads across oceans and continents to a 
distance of 5,000 or 6,000 miles; also with intermediate-range missiles 
(IRBM), designed for launching from the seas or forward bases on 
allied ground to a distance of 1,500 or 2,000 miles. These together 
are the strategic missiles; they have the highest national priority, 
demand a large and increasing share of the military budget, are com- 
plicated and difficult to build; and have evoked special organizations 
and procedures to speed development and production. 

The national allocation of missile effort assigns the ICBM to the 
Air Force for development, production and deployment. There are 
three such missiles in varying stages of development and/or produc- 
tion—Atlas, Titan, and Minuteman. The first Atlas missiles are 
expected to have operational capability this year. The Titan, in- 
tended as a ‘“‘backup” weapon to the Atlas, follows two years behind 
in the ICBM time scale. The Minuteman, a solid-fuel ‘“‘second 
generation” missile of a smaller and more simplified design, will make 
its first appearance shortly thereafter. 

The IRBM is assigned to the Air Force for land-based deployment 
(Thor and Jupiter) and to the Navy for ship or submarine use (Polaris). 
The Thor is developed and produced by the Air Force, the Jupiter by 
the Army, and the Polaris by the Navy. Thus the Army is the only 
military service which was permitted to develop and produce but not 
to field the IRBM. Both the Thor and the Jupiter are available in 
limited numbers for overseas deployment, and the first Polaris- 
equipped submarine is expected to be deployed in 1960. 

Missile management, in its Government aspect, is a three-sided mili- 
tary effort, with various top-level instrumentalities for policy guidance 
and direction described in the preceding section. Each military serv- 
ice has developed special management organizations for its own mis- 
sile programs. ‘The three ICBM’s and the Thor are under the man- 
agement control of the Air Force Ballistic Missile Division, Air 
Research and Development Command. BMD is part of a West coast 
complex which includes an Air Materiel Command office and elements 
of the Strategic Air Command, and is assisted by a private contracting 
organization, Space Technology Laboratories, Inc., formerly a part 
of the Ramo-Wooldridge Corp. The Jupiter, an outgrowth of de- 
velopment, work on the Redstone missile, is the special responsibility 
of the Array Ballistic Missile Agency within the Army Ordnance Mis- 
sile Command at Redstone, Ala. The Polaris is under the manage- 
ment control of a Special Projects Office in the Navy. 
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COMPRESSING THE WEAPON TIME CYCLE 


The creation of special organizations and procedures for prosecuting 
the strategic missile effort reflects this overriding concern: The race 
for missile supremacy would be lost unless ways and means were found 
to shorten the time required to convert promising ideas into operable 
weapon systems. Intricate procedures, organizational complexities, 
multiple layers of administrative review, fight against weapon urgency. 
Budgetary, audit and facilities reviews, both within and outside the 
military, and the congressional processes of authorization and appro- 
priation, also are involved. Checks and balances of a democracy— 
important and necessary as many of them are—put time on the side 
of dictatorship with its instruments for quick and ruthless decision. 

A Department of Defense study team, created by memorandum 
order of Secretary Wilson on September 30, 1955, found that the 
stretch of time in bringing a new weapon from concept to combat use 
is 10 years or longer, divided in roughly equal proportions among (1) 
establishing the new requirement, (2) planning for development, 
(3) developing the design and fabricating the prototype, (4) producing 
the new weapon for inventory. The study group, headed by Reuben 
Robertson, Jr., then Deputy Secretary of Defense, submitted a report 
on July 25, 1956; this was followed on February 8, 1957, by a sum- 
mary report of followup actions taken by the military departments 
to reduce the weapon time cycle.' 

While the Robertson Committee was limited in its charter to study 
of manned aircraft weapon systems, Secretary Wilson believed that 
its findings might be constructively applied later to guided missiles 
and other weapon systems. Various recommendations were made 
by the Robertson Committee and adopted in greater or lesser degree 
by the military departments. 












































STUDY OF BALLISTIC MISSILE MANAGEMENT 





The streamlining of administrative procedures for the ICBM and 
IRBM programs occupied the attention of a separate committee 
organized by the Secretary of the Air Force in response to a request 
of September 17, 1955, from Mr. Robertson. This memorandum, 
which preceded Mr. Wilson’s memorandum establishing the Robert- 
son Committee by 2 weeks, directed Air Force Secretary Quarles to 
‘prosecute within his assigned responsibilities the ICBM research 
and development program with maximum urgency” and also to 
recommend additional actions or administrative arrangements which 
the Secretary of Defense might adopt to help fulfill this responsibility. 

An Air Force working group, comprising representatives of the 
Secretary’s Office, Air Staff, Air Rename and Development Command 
and Air Material Command, had been set up on September 13, 1955, 
in anticipation of such a request. The report of the working group 
was reviewed and adopted by an Air Force committee headed by Hyde 
Gillette, deputy for budget and program management. Maj. Gen. 
Bernard A. Schriever, commander of the Air Force Ballistic Missile 
Division (then called the Western Development Division), who served 











1 Members of the committee, under Mr. Robertson’s chairmanship were W. J. McNeil, Assistant Secre- 
tary of Defense (Comptroller); F. D. Newbury, Assistant Secretary of Defense (Applications Engineering) ; 
C. C. Furnas, Assistant Secretary of Defense (Research and Development); R. C. Lanphier, Jr., Deputy 
Assistant Secretary of Defense i a and Logistics); C. C. Finucane, Under Secretary of the Army; 
T. S. Gates, Jr., Under Secretary of the Navy; and J. H. Douglas, Under Secretary of the Air Force. The 
July 1956 report of the Robertson Committee is classified; the 1957 summary has been released to the public. 
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as a member of the Gillette Committee, acknowledged in testimony 
nee mf was a “moving personality” in getting the committee estab- 
ished. 

The Gillette Committee submitted its report on October 21, 1956, 
designated the ‘Air Force Plan for Simplifying Administrative Pro- 
cedures in the [CBM Program.” * Mr. Quarles approved the report, 
requested the Air Force Chief of Staff to execute the plan ‘‘with all 
possible speed,” and attached draft memorandums— 


providing the necessary delegation of authority and estab- 
lishing a compatible management environment in the Office 
of the Secretary of Defense for implementation of the Plan. 


The Gillette Committee report deserves a rather complete summary 
because it laid the foundation for the Department of Defense admin- 
istrative pattern in handling not only the ICBM and IRBM programs 
but new weapons, such as the N eee anti-missile missile, which also 
have been accorded high priority. 


SUMMARY OF GILLETTE. COMMITTEE REPORT 


The Air Force group put forth four basic premises which it believed 
should be recognized and generally aeaant 

(1) That the Air Force be recognized as the executive agent of 
the Department of Defense for the development and operation of 
the ICBM system and one land-based IRBM. 

(2) That to reduce burdensome and time-consuming review pro- 
cedures, maximum authority for approving and implementing the 
program should be placed in the “lowest possible echelon” able to 
obtain and apply the resources necessary for carrying out assigned 
responsibilities. 

(3) That a single authority was necessary to assure proper time- 
phasing of all elements in long-range missile systems—including 
research and development, fabrication, base preparation, training 
and operational procedures—and that this authority be centered in 
ARDC through the stage of initial operational capability. 

(4) That ARDC, as executive agent for the ballistic missile pro- 
gram, would draw upon AMC’s broad experience in programing, 
pricing, production, maintenance, and supply, but ARDG would 
retain management direction for the whole program and would prepare 
and submit development plans for Air Force headquarters approval. 

Working on these premises, the Gillette Committee study group 
analyzed problem areas and made recommendations which are sum- 
marized below: 


Organization and Command Relationships 


To remove intermediate layers of review in both the Air Force and 
Department of Defense, the Gillette Committee devised a simplified 
administrative structure solely for the ballistic missile programs. 
At the top, in the Office of the Secretary of Defense, an OSD Ballistic 
Missiles Committee would be established, chaired by the Deputy 
Secretary of Defense and including the interested Assistant Secre- 
taries and a representative of the Budget Bureau. In this way, the 
separate justifications and clearance i no less than 5 Assistant 


3 Hearings, p. 117. 
* The report, with classified portions deleted, is printed in the subcommittee hearings, App. A, pp. 639 ff. 
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Secretaries would be combined in one committee action and Budget 
Bureau review speeded up. The OSD committee was to serve as— 


a single pont of contact to which the Secretary of the Air 
Force will report and as a single program and review authority 


at the OSD level. 


While the OSD Ballistic Missiles Committee would exercise final 
review and guidance in behalf of the Secretary of Defense, manage- 
ment responsibility for the ICBM and Air Force portion of the IRBM 
programs would be delegated to the Secretary of the Air Force. The 
delegation would be broad, encompassing unusual authority in regard 
to facilities, procurement, funding, and the composition of the technical 
program. 

Within his own office the Air Force Secretary would have a counter- 
part ballistic missiles committee to consolidate the review actions of 
at least three Assistant Secretaries and serve as a single control point 
and source of coordinated information for all matters related to the 
program. ‘The Secretary would serve as chairman, and membership 
would include the Assistant Secretaries for Research and Develop- 
ment, Financial Management, and Materiel, and the Assistant Chief 
of Staff for Guided Missiles. The Assistant Secretary (Research 
and Development) would serve as vice chairman to establish func- 
tional liaison with the OSD Ballistic Missiles Committee. The 
Assistant Secretary of Defense (Research and Development) would 
be asked to attend meetings on appropriate occasions. 

To provide a secretariat to the Air Force Ballistic Missiles Com- 
mittee and a comprehensive control mechanism for all ballistic missile 
matters referred to headquarters from the field, the Office of the 
Assistant Chief of Staff for Guided Missiles would be given broadened 
responsibilities. 

elow the headquarters level, the ARDC commander would be 
delegated primary authority and responsibility for actual development 
of an initial ICBM operational cunability, to be exercised through the 
Western Development Division as the ‘principal operating organiza- 
tion’”’ for the ballistic missile programs. The WDD was considered 
an ‘‘integral part’”’ of ARDC in that General Schriever, as commander 
of WDD, also was deputy commander of ARDC. No organizational 
changes in WDD were recommended. 

Other air commands collaterally interested in the ballistic missile 
programs were to establish ballistic missile offices as single points of 
contact and expediting agencies for their respective commanders. 
These other commands were to give maximum support to ARDC in 
the primary task of achieving an early operational weapon. 

Finally, to insure cooperative working relationships with the Army- 
Navy part of the IRBM program, the Air Force organizational ele- 
ments in the ballistic missile programs were to establish effective 
liaison for exchange of information and resolution of interrelated 
problems with their counterparts in the other services. 


Planning and Programing 


To cut down delays in this sector, the Gillette Committee proposed 
that the yearly development plans prepared for the ballistic missile 
programs “be employed as single-action documents for planning, 
programing, budgeting, and reporting.’’ Instead of separate proc- 
essing and approval actions for many individual items in the yearly 
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plans, the Air Force Ballistic Missiles Committee‘wouldfreview and 
approve the yearly plan in one package. 

Procedurally, the development plans would be formulated by WDD, 
which also would determine and develop (with AMC assistance) 
requirements for industrial facilities and the production quantities 
of missiles that would implement the development plans. These 
requirements would be stated in the development plans forwarded to 
Air Force headquarters, which in turn would issue the procurement 
directions and funds through AMC to WDD for total approved re- 
quirements. WDD would execute the program as approved, using 
AMC as the contracting agency. 


Budgeting and Funding 


To each yearly development plan would be attached a budget annex 
stating long-term and short-term dollar requirements, the latter cor- 
related directly with the definitive program contained in the develop- 
ment plan. The Air Force and OSD Ballistic Missiles Committees, as 
the sole reviewing authorities, would consider the budget annex as 
part of the yearly plan. Air Force appropriation requests based on 
the budget annex would be justified in a package separately from 
other Air Force requirements and included as classified “line items” 
in the total appropriation request. 

Separate package treatment, under the streamlined review proce- 
dures, would reduce the budget cycle for the ballistic missile programs, 
insure against interference by other Air Force programs, and in turn 
would not affect other programs for which the Fund requirements 
were more definitely known. Apportionments and allocations of ap- 
propriated funds would be based on the amounts shown in the financial 
plans as set forth in the budget annex. 


Procurement Policies and Procedures 


To insure that WDD as the operating agency for ballistic missiles 
would have adequate contract support, AMC established the Special 
Aircraft Project Office (SAPO) at the WDD headquarters and dele- 
gated to the SAPO chief broad contracting authority then vested in 
the AMC Directorate of Procurement and Production. Particularly 
significant was the granting of authority to SAPO “to issue letter 
contracts irrespective of dollar amount and without prior approval.” 
In this way contractors could be put to work immediately. Delays 
associated with review proceedings on negotiation of definitive con- 
tracts also would be obviated, except that definitive contracts exceed- 
ing $350,000 were to be forwarded to AMC headquarters for approval 
by the Procurement Review Committee. 

The delegation of contracting authority to SAPO still required 
adherence to Armed Service Procurement Regulations and Air Force 
Procurement Instructions, but these were considered flexible enough 
for most contracting purposes, and specific deviations could be handled 
through established procedures. 

Industrial facilities 

Processing requests from WDD for industrial facilities was a major 
delaying factor in the ballistic missile programs. These requests 
erdinaglly would be transmitted to the AMC Facilities Review Board, 
and after this review, to the Deputy Chief of Staff (Materiel) at Air 
Force headquarters for approval. If the facility expansion exceeded 
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$1 million in cost, the Assistant Secretary of Defense (Properties and 
Installations) also reviewed the request. These review authorities, 
with their lateral review elements, sometimes took 2 or 3 months to 
clear a request. 

Considering the importance of adequate and timely facilities for 
meeting the early operational date, the Gillette Committee recom- 
mended that the Secretary of Defense delegate to the Secretary of the 
Air Force full authority for ballistic missile facility requests, that 
Air Force review at secretarial and headquarters level be limited to 
approval of the industrial facility program addendum of each develop- 
ment plan, and that broader facility expansion authority be delegated 
to the AMC commander. WDD would execute the facility expan- 
sion projects, using AMC as the contracting agency. 


Military construction 


Lack of facilities was a primary concern to the Gillette Committee 
in identifying potential sources of delay in the timely completion of the 
ballistic missile progr ams. In fact, as General Schriever stated to the 
Subcommittee, the main reason for setting up the Gillette Committee 
was to cope with the “stumbling blocks and delaying features’’ of 
procedures related to military and industrial construction.‘ 

Under routine procedures, specific projects had to be identified 18 
months prior to the date funds were appropriated for construction. 
The first 12 months were taken up by preliminary planning and the 
following reviews: Screening in Air Force headquarters by an ad hoc 
committee, Installations Board, Budget Advisory Committee, Air 
Council, and Air Force Secretary; then screening in OSD by the 
Assistant Secretaries (Comptroller) and (Properties ‘and Installations) ; 
plus reviews in areas of special interest by other Assistant Secretaries; 
and finally screening by the Bureau of the Budget. 

Projects which survived this screening process were cleared for final 
design while the military construction program was being reviewed on 
a line item basis by the House and Senate Armed Services and Appro- 
priations Committees. Design criteria and standards were laid down 
by the Assistant Secretary of Defense (Properties and Installations). 
Then funds were released as the OSD and the Budget Bureau again 
reviewed and approved each individual line item in the program. 
Land acquisition exceeding $25,000 required a third-time review by 
OSD and a second approval by the House and Senate Armed Services 
Committees. All work, other than that specifically excepted by 
OSD, was to be accomplished by the Corps of Engineers or the Bureau 
of Yards and Docks, and funds accordingly were allotted to those 
offices for construction. Thereafter, scheduling and construction 
performance were outside Air Force control. 

To cut through these complicated procedures and acquire maximum 
flexibility in meeting unforeseen requirements, the Gillette Com- 
mittee recommended that construction programs be included in the 
yearly development plans as a single package for lump-sum authori- 
zation and appropriation. For purposes of OSD, Budget Bureau and 
Congressional review, the Air Force would be prepared to report in 
detail on the actual use of the lump-sum authorizations in the ballistic 
missile programs. 


4 Hearings, p. 117. 
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Additionally, Air Force review procedures were to be streamlined 
to insure prompt approval of construction programs requested by 
WDD; detailed line item scrutiny of the construction program during 
the fund apportionment process (required by OSD directive) was to 
be waived; and the Air Force was to have latitude in determining 
design criteria and standards, in designating construction agencies 
(other than the Army or Nav y agencies) for specialized missile re- 
quirements, and in shortening facility completion dates, even though 
higher costs might be involved. 


Scientific Advisory Committee 

Finally, the Gillette Committee recommended that in the interests 
of streamlining and making more efficient the scientific reviews of the 
ballistic missile program, the Scientific Advisory Committee estab- 


lished for that purpose by the Air Force should be used also by the 
Secretary of Defense. 


ADOPTION OF GILLETTE COMMITTEE RECOMMENDATIONS 


Air Force Secretary Quarles’ promise that a “compatible manage- 
ment environment”’ would be created in the Department of Defense 
was carried out in the actions taken to give effect to the Gillette 
Committee recommendations at the OSD level. 

By two memorandums dated November 8, 1955, one to the Secre- 
tary of the Air Force, and the other to the Secretaries of the Army 
and Navy jointly, Secretary of Defense Wilson stated that the Depart- 
ment of Defense objective was to carry out research and development 
programs on the ICBM and IRBM at the maximum rate technology 
would permit, and that therefore it was necessary to devise a special- 
ized management structure to minimize delays inherent in program 
review and administration. 

Secretary Wilson said that in keeping with the above, he had 
established separate development programs for the ICBM and 
IRBM. The Air Force would manage the ICBM and a land-based 
IRBM (IRBM No. 1). The Army and the Navy would conduct a 
joint program (IRBM No. 2) having the dual objective of achieving 
an early shipboard capability and ‘also providing a land-based al- 
ternate to the Air Force program. The IRBM programs were to 
enjoy equal priority. 

OSD Ballistic Missiles Committee 

The OSD Ballistic Missiles Committee, which was established 
by separate memorandum of the same date, was to serve as a single 
agency within the Department of Defense for all matters requiring 
OSD attention and for approving ICBM-IRBM development 
programs prepared by the Air Force Committee and the Joint Army- 
Navy Committee. 

Appointed to the OSD Ballistic Missiles Committee were the 
Deputy Secretary of Defense as Chairman, the Assistant Secretary 
of Defense (Research and Development) as Vice Chairman; the 
Assistant Secretaries of Defense for Applications Engineering, Prop- 
erties and Installations, and Comptroller; and an executive secretary 
to the Committee. The Budget Bureau was asked to assign a 
representative as a member of the Committee to assist in expediting 


45640—59. 
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the special financial and budgeting arrangements required by the 
programs. 

Shortly afterward, the Assistant Secretary of Defense (Supply and 
Logistics) was added to the Committee, and after April 1956 the 
Special Assistant to the Secretary for Guided Missiles replaced (until 
July 1959) the Deputy Secretary as Chairman. Upon the merger of 
the two offices of Assistant Secretaries for Research and Development 
and Applications Engineering, their place on the Committee was taken 
by the Assistant Secretary for Research and Engineering who in turn 
was succeeded by the Director of Research and Engineering. 


Authorizations and Operating Concepts 

Subject to approval by the OSD Ballistic Missiles Committee, the 
two service committees were authorized and directed to carry out all 
aspects of the programs assigned to them. The following additional 
specific authorizations and general operating concepts were laid down 
in Secretary Wilson’s November 8, 1955, memorandums: 

The dollar requirements for the ICBM and IRBM programs 
were made separate from the dollar requirements or limitations appli- 
cable to any other service programs and were to be justified separately. 

(2) The OSD Ballistic Missiles Committee would be the sole 
reviewing agency within OSD for all matters related to the programs, 
including budget and apportionment requests, facilities, procurement 
and the composition of the technical programs. Annual programs 
were to be submitted by the first of October each year. 

(3) The budget annexes of the approved development programs 
were to be recognized as the instruments for submission to the OSD 
Ballistic Missiles Committee of estimates for the President’s budget. 
The approved amounts were to be included in the proper service 
activity appropriation accounts as classified ‘line items.’”’ The 
Bureau of the Budget was asked to approve bulk apportionments of 
the amounts in each appropriation. 

(4) The Secretary of the Air Force (in the case of approved ICBM 
and IRBM. No. 1 programs) and the Joint Army-Navy Committee 
(in the case of the approved IRBM No. 2 program) were delegated 
authority to approve facilities requirements, establish completion 
dates, designate the agency for construction best able to meet the 
required objectives, and to approve the construction criteria and 
standards for construction. Funds apportioned by the Bureau of 
the Budget were to be made available in lump sums as justified in the 
development plans and reflected in the financial plans as approved by 
the OSD Ballistic Missiles Committee. In the meantime the Secre- 
tary of the Air Force and the Joint Army-Navy Committee were 
authorized to proceed immediately with their studies and with the 
design of facilities required to support their programs. 

(5) The memorandum to the Army and Navy Secretaries requested 
them to streamline to the maximum that part of their organizational 
structure responsible for the IRBM No. 2 program and to submit the 
new joint organizational structure to the Secretary of Defense for 
approval. 

(6) The memorandum to the Army-Navy also stated that Redstone 
Arsenal would be assigned missile system responsibility in the pro- 
gram (as contrasted with the ship-launched weapon responsibility 
which was assigned to the Navy), and would be fully responsive to 
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the Navy’s special requirements for ship launching. Every effort 
was to be made to conduct the program with maximum economy. 

(7) Both memorandums stated that the existing ICBM Scientific 
Advisory Committee to the Secretary of the Air Force, modified as 
required, would serve as the advisory committee to the OSD Bal- 
listic Missiles Committee. The Air Force Secretary was advised 
that the ballistic missile programs would be subject to no other 
outside scientific consultant review. The Secretary of the Air 
Force was requested to add such additional members as the Secre- 
tary of Defense might direct to make the Scientific Advisory Com- 
mittee appropriate for that purpose. The Army and the Navy were 
invited to use the modified Scientific Advisory Committee, or, if 
desired, establish a separate advisory committee. 

(8) Both the Air Force and the Joint Army-Navy Committee were 
to report quarterly to the OSD Ballistic Missiles Committee on 
progress and status of the programs and to present any major modifi- 
cations to the annual program plans for approval. 


SEPARATION OF ARMY AND NAVY IRBM PROGRAMS 


The joint Army-Navy arrangement for developing a ship-based 
IRBM was short lived. The Army Jupiter, initially under develop- 
ment for both land and sea application, was a liquid fuel missile; the 
Navy preferred a solid propellant for shipboard use, and during 1956 
it became increasingly interested in the more remote ‘but more promis- 
ing possibilities of a submarine-launched weapon. By the end of 


that year, the Navy was authorized to go its own way on the Polaris 
program, and the Army confined its Jupiter development to the land- 
based version alone.° 


Navy Ballistic Missiles Committee 


Navy Secretary Charles 8. Thomas, by memorandum dated Decem- 
ber 19, 1956, stated that the Se cretary of Defense had approved a 
unilateral Navy development of the solid propellant IRBM weapon 
system and that, accordingly, a Navy Ballistic Missiles Committee was 
herewith established, responsible for the direction of the fleet ballistic 
missile program. Membership included the Secretary as Chairman, 
the Assistant Secretaries for Air and Financial Management, the 
Deputy Chief of Naval Operations (Fleet Operations and Readiness) 
and the Director of the Guided Missiles Division (Office of Chief of 
Naval Operations). The last-listed member was to act as executive 
member of the Committee, with added responsibility for coordinating 
necessary liaison between the various offices of the Office of the Chief 
of Naval Operations and the Director, Special Projects, who was 
charged with execution of the program. The executive secretary to 
the Committee would be the head of the Ballistic Missiles Branch, 
Guided Missiles Division. 

Army Ballistic Missiles Committee 

Army Secretary Wilber Brucker, by memorandum dated Decem- 
ber 20, 1956, announced that the Department of Defense by directive 
dated December 8, 1956, had dissolved the Jomt Army-Navy Ballistic 
Missiles Committee. Mr. Brucker ordered that the Army portion of 
this Committee be redesignated the Army Ballistic Missiles Committee 


5 Hearings, pp. 300, 367-368. 













30 ORGANIZATION AND MANAGEMENT OF MISSILE PROGRAMS 





with the same Army responsibilities to be carried out as were involved 
in the Joint Committee. 

In a subsequent memorandum of February 19, 1957, Secretary 
Brucker said the Army Committee’s purpose was ‘‘to expedite the 
Jupiter program and to avoid delays inherent in normal Staff actions.” 
Under his chairmanship, the Committee would include the (civilian) 
Director of Research and Development, the (military) Chief of Re- 
search and Development, the Chief Scientist of the Army, and the 
Director of Special Weapons, Office of the Chiet of Research and 
Development. The Chief of Research and Development was to pro- 
vide the Committee’s secretariat. 


Air Force Ballistic Missiles Committee 


The Air Force Ballistic Missiles Committee was established by Air 
Force Secretary Quarles in a memorandum of November 14, 1955, 
preceding by a year separate committees for the other two services. 
The membership of the Air Force committee was that recommended 
in the Gillette report (summarized above), with later expansion to in- 
clude the Vice Chief of Staff, the Deputy Chief of Staff for Operations, 
and the ARDC Commander. The Assistant Secretary (Research and 
Development) was designated vice chairman and to act as central 
control point with the Secretary’s office for all matters relating to the 
Air Force ballistic missile programs. The Assistant Chief of Staff for 
Guided Missiles was to provide the secretariat and to keep the Chief 
of Staff and other interested Air Staff elements informed on these 
programs. 

With the OSD Ballistic Missiles Committee at the summit and a 
counterpart Ballistic Missiles Committee in each of the three military 
departments, the channels of review authority and communication 
between the top-level agencies and the field would be considerably 
simplified. To the ballistic missile agencies of each department 
would fall the burden of procurement and management control to 
achieve operational weapons. The ballistic missile agencies estab- 
lished by the three military departments reflected an endeavor, 
varying in method and extent, to adjust existing service structures 
and command relationships to the high-priority requirements of the 
ballistic missile programs. 


AIR FORCE MISSILE MANAGEMENT 


The Air Force agency, Western Development Division (later 
renamed Ballistic Missile Division) was established in 1954. It will 
be discussed further in sections V and VI dealing, respectively, with 
the development of the ICBM program and the Ramo-Wooldridge 
Corp.-Space Technology Laboratories, Inc. We may note here that 
BMD is a special adaptation of the Weapon System Project Office 
(WSPO) concept to ballistic missile management. For each major 
weapon system under procurement, the Air Force establishes a 
WSPO to exercise management control of the weapon system pro- 
gram. The objective is to assure proper phasing of development, 
procurement, production, maintenance and supply, for timely 
delivery and support of complex weapon systems. 


Weapon System Project Offices 


The WSPO technique represents an Air Force management effort 
to adjust its vertical command organizations in research and develop- 
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ment (ARDC) and procurement and production (AMC) to the 
horizontal impact of weapon systems which cut across these and 
other command responsibilities and interests. The WSPO, staffed 
jointly with ARDC and AMC personnel, is responsible for integrating 
Air Force-industry activities in designated weapon system projects. 
In the development phase, ARDC is the “executive agent’’ for 
management control; in the production-for-inventory phase, this 
responsibility is shifted to AMC. The WSPO chiefs from each 
of the two commands, sitting in the same office, thus act in turn as the 
designees of the executive agents for weapon system management. 

Attached to each WSPO is a Weapon System Phasing Group which 
reviews program requirements and pools knowledge and experience 
from all Air Force elements and outside sources. Equipment Ad- 
visory Groups, representing the various Air Force commands and 
organizations, also assist the WSPO’s. Unlike the phasing groups, 
the Equipment Advisory Groups serve more than one WSPO. 

After production is completed, responsibility is transferred from 
the WSPO’s to commanders of designated Air Materiel Areas. These 
are termed Logistic Support Managers, acting as AMC agents for 
integrating logistic actions to maintain and support the weapon 
system during its inservice life. 

The WSPO’ s, as central management agencies for specific projects, 
are authorized to plan, organize, and coordinate weapon system 
development and production. The Robertson Committee criticized 
the limited authority of the WSPO’s, their submergence in sub- 
ordinate echelons and officer ranks, their understaffing and high 
turnover of personnel due to short duty tours, and the excessive time- 
consuming referrals of decisions to higher authority. As a conse- 
quence, some changes were made in the WSPO organizational status. 

At present, WSPO’s are organized for weapon systems in two 
broad categories: aircraft and tactical missiles (19 WSPO’s) under an 
Aeronautical Systems Center at Wright-Patterson Air Force Base; 
and ballistic missiles and space (5 WSPO’s) under the Ballistic Missiles 
Division at Inglewood, Calif. The latter agency is a part of a larger 
field complex which includes these four elements: 

Ballistic Missile Division Complex 

(1) Ballistic Missile Division, formerly called the Western Devel- 
opment Division, under the command of Maj. Gen. Bernard A. 
Schriever since its inception in 1954. (Recently General Schriever 
was promoted to lieutenant general and made ARDC commander, 
and Brig. Gen. Osmond J. Ritland succeeded to the BMD command, 
becoming a major general.) BMD, a component of ARDC Head- 
quarters, is the executive agency for the Air Force ballistic missile 
programs. 

(2) Ballistic Missile Center, formerly called the Special Aircraft 
Projects Office and then the Ballistic Missiles Office, under the com- 
mand of Maj. Gen. Ben I. Funk. BMC, a component of AMC 
Headquarters, is a contracting agency for the Air Force ballistic 
missile programs and discharges AMC responsibilities in this area. 

(3) SAC-MIKE, an element of Strategic Air Command Head- 
quarters, under the command (at BMD) of Col. John P. Proctor. 
This unit has operational planning responsibilities for deployment of 
ballistic missiles. 

(4) Space Technology Laboratories, Inc, (STL), formerly a division 
of the Ramo-W rooldridge Corp. This organization has contractual 
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responsibility for technical direction and systems engineering of the 
Air Force ballistic missile programs. 

The above are separate organizational entities, physically located 
together and answerable (in the case of the military elements) to their 
respective parent commands, but performing their duties under the 
executive management of General Schriever. In view of the broad 
delegations of authority and the high-priority status of the ballistic 
missile programs, BMD operates virtually as an independent com- 
mand, preparing the annual development plans for all Air Force 
ballistic missiles and dealing directly in most cases with Air Force 
Headquarters and the Air Force Ballistic Missiles Committee. 
Contracting Agencies 


BMC, as the contracting agency in the complex, was conceived at 
the outset as a small support office to BMD; but with the steady 
growth of the ballistic missile effort, BMC assumed increasingly 
larger dimensions and more coordinate status with BMD, so that the 
complex became a kind of “super’? WSPO. Directives from the Air 
Force Chief of Staff delegating special authority are addressed to both 
the BMD and the BMC commanders, though the former, as executive 
agent for ballistic missile development and deputy ARDC com- 
mander, has a larger scope of authority. 

The broad procurement authority which BMC exercises by dele- 
gation from the AMC Directorate of Procurement and Production, 
results in missile contracts which are administered through the estab- 
lished field organizations of AMC—the Air Materiel Areas, Air Force 
Procurement Districts, and Air Force Plant Representatives. Under 
policy guidance of the BMC commander, logistic support for Air 
Force ballistic missile systems is the responsibility of a special unit, 
the Directorate of Ballistic Missiles, established at the San Bernar- 
dino Air Materiel Area. As the missile programs proceed from 
development into operational status, executive management shifts 
from ARDC (BMD) to AMC in line with the WSPO concept noted 
above. Thor, as the first operational Air Force ballistic missile, will 
be the first to be transferred to AMC jurisdiction for logistic sup- 
port purposes. The transfer of responsibility is accompanied by a 
withdrawal of the Space Technology Laboratories role in technical 
supervision. 

Without STL’s technical assistance, the Air Force must develop 
its own inhouse capability on the operational level or supplement such 
capability by competitive private engineering services under contract. 
The transitional process from development to operational missiles has 
been attended by difficulties and delays. The subcommittee urges 
that these problems be resolved promptly in the interest of obtaining 
operational missiles at the earliest possible moment. 

Operational Planning 

Strategic missile operations are the responsibility of SAC. In 
November 1955, when national priorities were assigned to the strategic 
missiles, responsibility for initial operational capability (IOC) was 
assigned to BMD, as recommended in the Gillette Committee report. 
This delegation represented a departure from the normal Air Force 
pattern. General Schriever created an operational planning element 
for this purpose, which set milestones for base construction, training, 
and other IOC requirements. In January 1958, after the excitement 
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of the § Sputnik launching, SAC recovered authority for IOC, and the 
BMD operations unit was merged into the SAC-MIKE office estab- 
lished at the Inglewood complex. However, the memorandum of 
understanding governing the transfer of [OC responsibility seeks to 
insure that the streamlined procedures instituted for the ballistic 
missile programs will be retained. 


MISSILE DEPLOYMENT PLANS 


The ICBM’s, when available for deployment, will be placed at SAC 
air bases in the United States. Nine Atlas squadrons and 11 Titan 
squadrons with 10 missiles in each squadron will be deployed.® The 
first Atlas squadron, intended primarily for training purposes, but 
having strike capability, will be located at Vandenberg Air Force 
Base in California; the second squadron will be located at Warren 
Air Force Base in Cheyenne, Wyo.’ The first two Titan squadrons 
will be stationed in the Denver area, although operational training 
facilities for the Titan are under construction at Vandenberg. The 
Minuteman will be deployed in more isolated areas in the vicinity 
of SAC bases.® 

The IRBM’s will be positioned at allied bases in Europe under 
bilateral agreements with the receiving countries. An agreement with 
Italy for i loyment of Jupiter missiles was signed March 26, 1959. 
The Anglo-American agreement for the deployment of the Thor in the 
United Kingdom, effected in February 1958, followed an agreement 

“in principle” after the March 1957 Bermuda meeting between Prime 
Minister Macmillan and President Eisenhower. 

The Thor missile squadrons will be manned by units of the Royal 
Air Force. The agreement provides that the missiles will not be 
launched except by joint positive decision of both governments.. 
As explained in the House of Commons by Mr. Duncan Sandys, 
British Prime Minister of Defense, in February 1958, nuclear war- 
heads will remain in American custody and will be kept in unarmed 
condition so that there can be no risk of a nuclear explosion. The 
United States provides missiles and specialized equipment at its own 
expense and also pays for the training of British personnel in America. 
Britain will meet the cost of providing and constructing the sites and 
supplying certain common items of equipment. The British share of 
this expenditure is estimated at 10 million pounds.’ Defense Comp- 
troller McNeil explained to the Senate Appropriations Committee 
that the transfer of Thor missiles to the British was an “exchange 
for aircraft committed to them in 1952.” ” 

Present plans call for the British to operate 4 of the 5 Thor squad- 
rons (15 missiles per squadron) to be organized. The first squadron 
was sent to the British Isles at the end of 1958, although LOC depends 
on completion of base facilities and further training of British crews. 
No Thors will be test-fired in Great Britain. The Woomera range 
in Australia will be available if further testing is necessary. The 
squadrons will be deployed mainly at active or disused RAF ‘airfields 
in East Anglia, Lincolnshire, and Yorkshire under the operational 
control of the British Bomber Command in coordination with plans 


6 Senate Appropriations Committee hearings on 1960 defense bill, p. 337; also Department of Defense 
information to subcommittee. 

7 a Appropriations Committee hearings on 1960 defense bill, pt. 5, p. 673. 

§ Ibid, p. 678. 

* Parliamentary Debates, House of Commons, Official Report, vol. 583, No. 59, col. 29. 

¢ Senate Appropriations Committee hearings on 1960 defense bill, p. 334. 
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of the U.S. Strategic Air Force. British authorities will decide when 
the Thors achieve operational status." 

Arrangements with Italy for Jupiter deployment similarly provide 
that the missile squadrons will be manned by Italian military person- 
nel, with the warheads remaining in our c ustody. The United States 
will furnish the missiles and equipment and train Italian units without 
cost to Italy, which will provide the base facilities.’ Only three 
Jupiter squadrons (45 missiles) will be organized. Other European 
countries, such as Turkey and Greece, have been mentioned in the 
press as possible Jupiter sites. 
ARMY 


MISSILE AGENCIES 


Since land-based strategic missiles, in their operational phase, are 
within the jurisdiction of the Air Force, the Army’s responsibility for 
the Jupiter does not extend beyond the production phase, except for 
assistance in training Air Force personnel and providing initial sup- 
port requirements. Differences in Army and Air Force management 
concepts for ballistic missile development and production are dis- 
cussed in Section II]. Here we may note that the ballistic missile 
agencies of the two departments reflect basically different organiza- 
tional and command structures. Whereas the Air Force has the 
BMD/BMC complex, which requires coordination at the field level 
of two vertical commands under the Air Force Chief of Staff, Army 
missile activities are funneled into a single line of command running 
through the Ordnance Corps. 

The basic field organization for Army missiles is the Army Ord- 
nance Missile Command (AQMC) at Redstone Arsenal, Ala., under the 
jurisdiction of the Chief of Ordnance, who in turn reports to the 
Chief of Research and Development and the Deputy Chief of Staff 
for Logistics under the Army Chief of Staff and the Secretary. How- 
ever, the AOMC Commander, Maj. Gen. John B. Medaris, has direct 
access to the Secretary of the ‘Army and to the Army Ballistic Missles 
Committee under the streamlined administrative procedures described 
earlier. He holds broad authority for Army missiles and space pro- 
grams delegated by the Secretary through the Chief of Ordnance, 
exercises command jurisdiction over the organizational elements of the 
missile command, and is empowered to instruct other Army agencies 
to assist him in discharging his authorized missile responsibilities. 
Procurement and contract administration are accomplished by use of 
the established Ordnance Procurement Districts throughout the 
country. 

The component units of AOMC, all designated Army Class 2 
activities, are as follows: 

(1) The headquarters of the command at Redstone Arsenal, estab- 
lished in March 1958 and headed by General Medaris. AOMC 
Headquarters is organized on a modified “general staff”? concept as 
distinguished from a conventional technical service staff. It has, 
in addition, a special staff comprising representatives of other Army 
technical services (Corps) to serve as liaison and to bring the technic al 
capabilities of their organizations to bear on the “Army missile 
programs. 

(2) Army Ballistic Missile Agency (ABMA) at Redstone Arsenal, 
established in February 1956 and commanded by Brig. Gen. John A. 


1 Senate Appropriations Committee hearings on 1960 defense bill, p. 343. 
12 Senate Appropriations Committee hearings on 1960 defense bill, p. 335. 
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Barclay, who succeeded General Medaris when the latter assumed 
command of AOMC upon its establishment. The largest segment of 
ABMA is the Development Operations Division headed by Dr. 
Wernher von Braun. ABMA programs include the Jupiter, Redstone, 
and Pershing missile systems and certain space projects. 

(3) Army Rocket and Guided Missile Agency (ARGMA) at Red- 
stone Arsenal, established in April 1958 and ‘commanded by Brig. Gen. 
John G. Shinkle. ARGMA directs the development of all Army 
surface-to-surface and surface-to-air missiles, except the ballistic mis- 
siles assigned to ABMA. Solid propellant research at the Arsenal, 
under the agency’s direction, is conducted by two contractors, Thiokol 
Chemical Corp. and Rohm & Haas Chemical Co. 

(4) Redstone Arsenal, a separate organizational entity, commanded 
by Col. O. T. McCloskey. The Arsenal serves as a base of operations, 
provides housekeeping support for the other AOMC agencies, operates 
the Redstone Depot, and provides physical facilities “and utilities for 
contractor organizations on the post. 

(5) White Sands Missile Range (WSMR), an Army facility dating 
back to 1945, was placed under AOMC in 1958, now under the com- 
mand of Maj. Gen. W. E. Laidlaw. It provides integrated range 
facilities for flight testing of missiles under development for all three 

services, and conducts laboratory tests of missile components and 
engineer and user tests of Army missile systems. 

Jet Propulsion Laboratory (JPL) dating back to 1944 was estab- 
lished as an Ordnance facility in 1953. This is a nonprofit organi- 
zation operated under contract by the California Institute of 
Technology. On December 3, 1958, this facility was transferred to 
the National Aeronautics and Space Administration. The original 
cost of the Army-owned facilities and equipment is put at $23 million 
(replacement cost at $54 million); personnel is provided and paid by 
the University. At the time of the transfer, JPL had approximately 
2,600 employees. 

Much of the Army’s research in guided missile electronics and 
liquid propellants has been conducted “by JPL, as well as supporting 
research on basic studies in materials, instrumentation, chemistry and 
physics, guidance and control, missile engineering, advanced propul- 
sion systems, and combustion. JPL developed the C orporal missile 
system and is completing development work on its successor, the 
Sergeant, which will then be transferred to a prime contractor for 
production. 

Background of Army Missile Programs 

The AOMC, which directs the above-listed agencies to accomplish 
the Ordnance missile missions, is a relatively recent reorganization 
of Army missile activities which date back to World War II. Shor tly 
after V-E Day, in the famous “Operation Paperclip,”’ the Army 
selected 150 German scientists and technicians who had worked at 
the Peenemunde and Harz Mountain rocket installations and offered 
them 5-year contracts in the United States. The first group went 
to the Aberdeen Proving Ground and then to Fort Bliss and White 
Sands. In December 1945 more than 100 German scientists, includ- 
ing Dr. von Braun and some of his closest colleagues, arrived at Fort 
Bliss and began to do missile development work based upon the 
captured V-2 rockets. Several experimental projects were under- 


taken. 
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By 1949 the Army Ordnance missile program had grown to the 
point that a special field organization was deemed necessary. ‘Two 
wartime ammunition plants at Huntsville, Ala., were reactivated as 
the Redstone Arsenal and designated an Ordnance Corps arsenal for 
rockets and missiles. Among the elements established there was the 
Ordnance Missile Laboratories (QML). The German team at Fort 
Bliss and White Sands was transferred to the arsenal and formed the 
nucleus of the OML Guided Missiles Division. Under Dr. von 
Braun’s direction, this division developed the Redstone, scoring the 
first successful launching of a heavy ballistic missile in the United 
States in August 1953. Several Redstone missiles were successfully 
tested by 1955. 

When the Army was authorized in the fall of 1955 to proceed with 
the development of the 1,500-mile Jupiter missile, there were some 
3,600 experienced personnel in the Guided Missiles Division of OML, 
including 500 scientists and engineers, many of whom had worked 
closely with the nucleus team of German scientists. This group was 
transferred in a body to the Army Ballistic Missile Agency officially 
established Dec ember 1955 and activated February 1, 1956. ABMA, 
encompassing the Redstone and Jupiter programs, was organized 
and commanded by General Medaris until he took over the larger 
AOMC command responsibility described above. 








































NAVY MISSILE AGENCY 
In the Navy, the ballistic missile program challenged existing 
organizational patterns more sharply than any previous Navy weapon 
effort. As Assistant Secretary Bantz said: ** 


Requiring extensive development in completely new mis- 
sile propulsion and control areas, in ship design and construc- 
tion, in precise navigation, and other matters, the program 
cut more squarely than any other program to date across 
organizational responsibilities of the Navy. Furthermore, 
the importance of the program to national defense imposed 
the highest urgency on every detailed task of its development. 


The Navy answer was to create a Special Projects Office as a 
“task force’? under the command of Rear Adm. William F. Raborn, to 
coordinate and direct the diverse aspects of the development program. 
Established in November 1955 as an adjunct to the Bureau of 
Ordnance to handle the seagoing version of the Jupiter, SPO acquired 
responsibility for development. of the entire fleet ballistic missile 
system, including the Polaris missile, when the Navy was authorized 
to separate from the Army program and proceed with its own (solid 
propellant) missile development in December 1956. 

The SPO is a separate organizational entity reporting directly 
to the Navy Ballistic Missiles Committee and the Secretary, as chair- 
man of the Committee, for policy guidance and program review. 
Operating and performance requirements are laid down by the Chief 
of Naval Operations, who is represented on the Committee. Ad- 
ministrative support for SPO is provided by the Bureau of Ordnance. 
13 Hearings, p. 388. 
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Small field offices of SPO in the Northeast and on the West Coast 
provide on-the-spot coordination and supervision of contractor efforts. 
A complement of SPO personnel is stationed at the Atlantic Missile 
Range launch site. 

Admiral Raborn described his sphere of responsibility as follows: 


Initially, the assignment to Special Projects Office covered 
technical development of the Polaris missile and prototype 

launching ships, including submarines with provision for 
shipboard fire control, launching, storage, handling, servicing 
and testing, and a precise navigation system. Other allied 
functions for which the Special Projects Office had a manage- 
ment responsibility included operational and maintenance 
training, and ashore and afloat support facilities. 

In January 1958, the technical development of adequate 
and necessary command communications system was 
assigned and the target for an initial operational capability 
was advanced from 1963 to 1960. Thus, the fleet ballistic 
missile program is being developed and managed as a 
complete program package under authority delegated to the 
Special Projects Office. 


In procurement and contracting, SPO works through the established 
Navy supply channels, using personnel and resources of the Bureaus. 
SPO emphasis is on management control and technical direction of the 
entire Polaris program. It endeavors to keep the management team 
small. Combined military and civilian personnel are approximately 
500. 

While proclaiming the “unique management structure’ and the 
successful performance of SPO, Assistant Secretary Bantz made it 
clear that it was specially devised for a high priority project and was 
not to be considered a permanent arrangement. He indicated that 
other weapon system projects might be accommodated by this organ- 
ization during temporary development stages in order not to disrupt 
or compete with other Navy technical programs.” 


Merger of Navy Bureaus 


The problems of gearing traditional bureau organizations and 
. o 5S 5 © . 
diffused research efforts to weapon system needs have been examined 
by the Navy in a report submitted to the Secretary in January of this 
year. The report group was called the Committee on Organization of 
the Department of the Nav y, comprising military and civilian Nav Vv 
Y 
executives under the C hairmanship of William B. Franke, then Under 
Secretary. The Navy in recent years has set great store by the 
‘“Jead-bureau” concept to facilitate weapon system development, 
whereby the Bureau having primary interest undertakes to do the 
coordinating, but the Committee on Organization recognized that this 
was an “interim measure” with “serious limitations,” since the lead 
bureau could not exert executive authority over the other participating 
bureaus and agencies. 
The Committee on Organization faced this problem squarely and 
5 . . . . . ; . 
proposed that to overcome the “splintered responsibilities and split 


44 Hearings, p. 389. 
15 Hearings, p. 388. 
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cognizance” of the Bureaus of Ordnance and Aeronautics, which to- 
gether spend about two-thirds of the Navy’s research and development 
dollars for weapons, they should be merged into a new Bureau of Naval 
Weapons. Upon this consolidation, and when the Polaris missile 
system is in operation, the SPO—as the Committee on Organization 
saw it—could be transferred to the new bureau, and the need for 
special organizations such as SPO in the future would be obviated. 

Draft legislation to merge the Bureau of Aeronautics and the 
Bureau of Ordnance into a Bureau of Naval Weapons was submitted 
to the Congress and approved during this session. 





Ill. PROCUREMENT AND MANAGEMENT METHODS 


The preceding section outlined the special procedures and organi- 
zations for ballistic missile management. How effective were the 
streamlined procedures in speeding up the ICBM and IRBM pro- 
grams? Undeniably, they had a decided beneficial effect. The thrust 
of the Gillette Committee recommendations, however, was at admin- 
istrative delays high up the ladder of authority. Down below, in the 
field agencies supervising or directing contractor performance, quality 
of the weapons and their timely delivery ultimately would be 
determined. 

Removal of administrative delays thus was only part of the story 
of speedy missile development and production. Even then, stream- 
lined procedures for high-level review and approval did not always 
work out as planned. From the standpoint of the weapon managers 
in the field, roadblocks were still too numerous, and administrative 
red tape still too prevalent. In the complicated network of Defense 
Department organizations and procedures, no one has yet devised a 
simple way to ‘squarely match responsibility and authority, and to 
get large projects accomplished without a multitude of interested 
parties having a voice and demanding a report. 

Lt. Gen. C. S. Irvine, Air Force Deputy Chief of Staff (Materiel), 
said, in his picturesque way, to the Senate Preparedness Subcommittee: 


There are too many people in on the act. The trouble 
with committees, they sort of grow like weeds on the side of 
a road. Committees properly organized can be helpful in 
an advisory capacity, but one man must have the authority 
at each level.! 


A forceful commentary on the time wasted in explaining technical 
work programs to numerous review committees and panels was made 
before this subcommittee by Vice Adm. Hyman G. Rickover, in 
charge of building nuclear propulsion plants for the Navy.? Admiral 
Rickover spoke mainly about ad hoc committees, but his experience 
is shared in one degree or another by all weapon system managers in 
the ballistic missile programs. 

General Schriever stated before the Senate Preparedness Sub- 
committee that he “spent close to 200 days on temporary duty”’ 
during 1957 making presentations on one program or another. He 
said the OSD Ballistic Missiles Committee performed very well for a 
time, when the major members attended. ‘But then the alternates 
started coming in, and then things went the usual way again.”’ ® 

Below the OSD level, difficulties also were encountered. General 
Schriever’s agency (BMD) complained, for example, that despite 
the streamlined funding procedures recommended by the Gillette 
Committee and the adequacy of funding for ‘approved’ pro- 


1 Senate Preparedness Subcommittee hearings, ‘“‘Inquiry into Satellite and Missile Programs,” 1957-58, 
967 


p. . 
2 Hearings, p. 602 ff, at a 
3 Senate Preparedness Subcommittee hearings, ‘‘Inquiry into Satellite and Missile Programs,’’ 1957-58, 
p. 1000. 
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grams, much time still was consumed in getting approval of definitive 
programs from the Air Force Ballistic Missiles Committee. To speed 
up reviews, intervening levels represented by the Air Force com- 
mands and the Air Staff were deprived of disapproval authority over 
programs. This change gave BMD increased freedom of action; but 
the field agency still believed itself hampered by the “tight time 
schedules, numerous reprogramings and frequent program reviews 
by many external offices.”’* An Air Force inspection team took the 
position, on the other hand, that the limited review procedures resulted 
in less than the “full benefit” of Air Staff action in the ballistic missile 
program. 


FACILITIES CONSTRUCTION REVIEWS 





In the case of military construction funds, which were authorized 
and appropriated in a lump sum as the Gillette Committee recom- 
mended, BMD noted a tendency of review authorities to revert to 
‘‘business-as-usual practices.” The waiver of requirements for line 
item scrutiny of military construction criteria and standards, and of 
specific program details during fund apportionment, had been partly 
nullified by a resumption of line item scrutiny as the program ad- 
vanced. BMD announced it would— 


continue to resist all influences which tend to abrogate the 
intent of the Gillette Committee procedures but will co- 
operate with all requirements of designated approval authori- 
ties to provide such line detail as may be currently identifiable 
and necessar y to ensure appropriate program approvals on a 
timely basis.° 


Army missile work ran into similar difficulties. General Medaris 
testified : 


In the programs in which I have full delegated authority, 
the only administrative holdbacks of any kind have been 
in the area of construction of facilities. 


He ascribed these delays to review procedures above the Army level. 
As he understood it, all brick and mortar construction in excess of 
$50,000 was outside the Army Secretary’s authority to approve.® 
While General Medaris referred to review procedures for smaller 
emergency projects, as provided by law, the Army reports that con- 
struction projects authorized under annual Military Construction 
Acts require 1% years’ time before work is commenced. 

In industrial facilities, as distinguished from military construction, 
the— 


streamlined procedures recommended by the Gillette Com- 
mittee were implemented [in the Air Force] to the extent 
that all review above Air Materiel Command was limited 
to approval of the industrial facility program addendum of 
each development plan.’ 





4 Hearings, pp. 672, 676-677. 

5 Hearings, p. 685. 

6 Hearings, p. 305. 

Public Law 84-968 (10 U.S.C. 2674) and Department of Defense Directive No. 4270.6, dated Oct. 10, 1957, 
govern construction and review procedures which General Medaris had in mind. ‘These refer to urgently 
needed permanent or temporary public works not otherwise authorized by law which do not exceed a total 
cost of $200,000. Construction projects in the purview of this aet which exceed a dollar amount of $50,000 
but no more than $200,000 require prior approval by the Secretary of Defense. Such projects exceeding a 
total amount of $25,000 require prior approval by the Secretary of the Army, 

1 Hearings, p. 688. 
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A delay factor persisted in that the facilities contracts were let by 
the AMC at Wright-Patterson Air Force Base rather than by the 
field office at BMD. Only recently was authority delegated to 
BMD/BMC to write facilities contracts up to $1 million without 
referral to AMC Headquarters. 

Generally the Air Force ballistic missile programs were not retarded 
for lack of industrial facilities. As of December 31, 1957, approxi- 
mately $160 million worth of industrial facilities (half i in machinery 
and equipment) had been provided to Air Force contractors in these 
programs.’ 

The facilities expansion program was not without its headaches. 
In the rush to get needed facilities and equipment, Air Force con- 
tractors were permitted to obtain items under commercial lease 
arrangements and charge the cost to overhead. The net costs to the 
Government in some cases were larger than if the requirements had 
been furnished under a facilities contract or through the Government 
industrial reserve. The Air Force inspection team cited, as examples, 
an arrangement whereby Convair expanded its astronautics facilities 
under contract by engaging a commercial leasing firm to provide 
cafeteria and office equipment and fixtures at a separate “overhead” 
cost of $800,000; and similar lease arrangements by Ramo-Wooldridge 
with six commercial leasing firms.° 


With a decrease in the urgency of the industrial expansion program, 
BMD saw a need— 


to review and amend certain of our policies and procedures 
for processing industrial facilities matters within the Air 
Materiel Command. 


The agency took steps toward fuller use of Government-owned 
reserve facilities; requiring contractors to use open capacity before 
resorting to subcontracts; requiring contractors to participate to a 
greater extent in providing funds; reducing contract processing time; 
and minimizing overall costs to the Government.” 


BMD CONTRACTING PROBLEMS 


In the placement of contracts, for requirements other than facilities, 
BMD/BMC was given extremely broad authority. BMC could issue 
letter contracts regardless of amount, execute findings and determina- 
tions in support of cost-reimbursement and fixed-price incentive type 
contracts, and determine contractor financial and production capabil- 
ity. The Air Force inspection team found that this authority enabled 
the agency to place contracts in a minimum of time; that the procure- 
ment organization was relatively small and simple i in structure, flexible 
and responsive to immediate needs, and staffed with experienced and 
competent military and civilian personnel. However, certain de- 
ficiencies were noted in buying and contract administration." 

The inspection team referred to above was a survey group from 
the Office of the Air Force Inspector General, whom General Schriever 
said he invited to examine the operations of his agency. The report 
of this inspection team became the subject of controve rsy when the 
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Comptroller General requested a copy, and the Secretary of the Air 
Force withheld portions on the asserted ground of executive privilege. 

For that part of the report which was made public, Chairman 
Holifield requested General Schriever to submit his agency’s comments 
on the findings. Some of these findings have been noted above and 
others are noted below, together with the agency rejoinder. 

One of the problems concerned the abuse of overtime payment 
privileges on the part of contractors. Competition for skilled per- 
sonnel, particularly engineers, encouraged contractors to use overtime 
pay as a subterfuge to attract or retain employees. Even when the 
urgency of some projects abated, and work assignments were stretched 
out or cut back, some cases of continued overtime payments were 
noted. 

The Air Force agency acknowledged that in the stepping up of 
the programs “probably some advantage was taken of the situation.’ 
It discounted the extra costs involved as of “slight degree’ and 
denied that overtime payments were “sufficiently general or of 
sufficient duration to have a significant effect on the cost of the 
program.”’ ! 

More than 50 percent of the Air Force missile dollars were spent 
by contractors through their purchasing departments. Yet pur- 
chasing in contractor organizations, according to the Air Force 
inspection team, rated less importance than manufacturing and 
engineering. The subordinate status and correspondingly “lower 
salaries of contractor procurement personnel “did not attract person- 
nel of the highest caliber.” 

The Air Force missile agency said in reply that adjustments were 
to be expected in new and rapidly expanding organizations, that 
pricing of contractor-procured items was subject to final Air Force 
approval, and that whenever difficulties arose, study teams were 
appointed and recommendations made to the Air Materiel area 
commanders concerned.” 

In many cases, contractors entered into cost-plus-fixed-fee sub- 
contracts without prior Air Force approval as required by the Armed 
Service Procurement Regulation. The Air Force missile agency iden- 
tified this problem as one characterized by the early phase ‘of the 
Titan program, in which procurement regulations were set aside in 
the interest of acceleration. The contractor— 


was allowed and encouraged to enter into subcontracts in 
order to get the work started and to obtain approval from 
the Air Force on a retroactive basis. 

Later on, the Air Force stepped in— 
and curtailed the contractor’s operations in this area." 


Frequently, company engineers committed work to subcontractors 
without the knowledge of the purchasing departments. Changes were 
made in work requirements and costs incurred without proper author- 
ity. Convair had to engage in Project Smoke Out at the insistence of 
the administrative contracting officer ‘‘to pin down all existing informal 
commitments.” The Air Force agency said that both Government 
and contractor personnel had to be periodically reminded that only a 
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“limited few” were authorized to make commitments for the Govern- 
ment. The action of the administrative contracting officer in the 
Convair case was cited as evidence of awareness and corrective action. 

Extra costs and some risks to the programs were incurred by the 
tendency of prime contractors to manufacture certain items inhouse 
rather than refer requirements to the purchasing departments. To 
control this situation, the Air Force agency developed a ‘‘make and 
buy” procedure, promulgated in a regulation of March 1958, which 
sought to effect timely review of contractors’ manufacturing plans as 
between inhouse fabrication and procurement through subcontractors 
or vendors. 

Various deficiencies in contractor purchasing systems were revealed 
in surveys by cognizant Air Materiel Areas. Responsibility for cor- 
rection of these deficiencies lay with the AMA’s, but BMC offered to 
lend assistance whenever requested to do so." 

Lack of followup and control by contractors led to frequent sub- 
contractor delinquencies. The Los Angeles Air Procurement Dis- 
trict reported that out of 152 ballistic missile subcontractors under its 
jurisdiction, 28 were delinquent and 32 were in a cost-overrun condi- 
tion; 15 were both delinquent and overrun in costs. The Air Force 
agency observed that surveillance of subcontractor activities was the 
primary responsibility of the prime contractor, which in turn was 
subject to surveillance by the Air Force plant representative or the 
Air Procurement District. Only when specific problems arose would 
the Air Force monitoring authorities attempt to intervene. 

The sense of the BMD/BMC rejoinder to these and other critical 
findings by the Air Force inspection team was that the problems of 
procurement and contract administration were not unusual in a new, 
large and rapidly expanded effort; and that in any case, proper man- 
agement controls were applied whenever important problems were 
identified. The inspection team observed, and the missile agency 
representatives agreed, that the agency did not have a “‘blank check’”’ 
for missile procurement. This is true in the sense that the yearly 
development plans and spending programs were reviewed and ap- 
proved by higher authority. 

Also, there are internal management controls on the expenditures 
of these funds, as the Air Force witnesses emphasized. Contracts 
exceeding $1 million (originally $350,000) are referred to AMC Head- 
quarters for approval; program offices at BMD work out detailed 
“buy” requirements; the BMD Comptroller apportions funds to 
fulfill purchase requests, and applicable procurement regulations 
generally are observed (with deviations as authorized in special cases). 


LETTER CONTRACTS 


Practically every Air Force prime contractor started work on receipt 
of an Air Force letter, with specific contract terms to be negotiated at 
a later date. An analysis of 43 letter contracts, let since the West 
Coast agency was established in 1954, showed average elapsed time 
of 9.95 months before definitization.'"® One branch of the procurement 


office had let 10 letter contracts, of which 6 were more than 3 years 
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old at the time a field survey was made by the inspection team. The 
survey group, in reporting this situation, found that “many contracts 
had not been definitized until near the end of the period for per- 
formance.” In fact, there were many letter changes to letter con- 
tracts, since the fast pace of work, the numerous changes, and the 
indefinite performance periods required constant adjustments. Some- 
times contracts were definitized in part, with other parts left for future 
decision. 

The field agency rejoinder was that speed, the advancing technical 
state of the art, and the uncertain work requirements left no alterna- 
tive. General Schriever said, “I don’t know how we could proceed 
rapidly without the use of a letter contract.’’® It was maintained 
further that an attempt to make cost estimates for definitive con- 
tracts in the face of so many contingencies, and to set fees prematurely, 
would be detrimental to the Government's interests.?! 

According to the testimony, considerable effort was made by the 
field agency to monitor letter contracts, establish milestones for 
definitizing them, and see that these milestones were met.” Major 
General Ben I. Funk, BMC commander, told the Subcommittee that, 
as a result of these procedures, ‘‘we are getting letter contracts defini- 
tized much more rapidly now than we did several years ago.’”’ 8 

The Army missile command, by way of contrast, employed letter 
contracts ‘‘as the exception rather than the rule” both in dev elopment 
and production work. Explaining that letter contracts were used 
only in the most urgent cases, General Medaris testified: 2* 


I might add that I have a definite internal rule that I will 
approve no letter contract unless there is a statement from 
the contracting officer that there are no unresolved substan - 
tive problems of negotiation with the contractor and we have 
merely the problem of concluding the paperwork involved 
to change the letter contract into a definitive contract. I 
will not lose the Government’s power of bargaining on letter 
contracts unless I am up against a general alarm fire and 
have no other solution. And when I do, there is really pres- 
sure on me. 


For Army surface-to-air and tactical missiles, only eight letter con- 
tracts, out of a large number of contracts, were issued during a period 
of 3 years. Ballistic missiles (Redstone, Jupiter, Pershing), demanding 
more urgency, had 60 letter contracts during the same period; this 
represented 20 to 25 percent of the total number of contracts in the 
ballistic missile area.” Of these 60 letter contracts, 13 were made 
final within 30 days or less, and none ran over 180 days. Normal 
time allowed for definitization was 60 days.”® 

The Navy reports that of approximately 600 Polaris contracts 
dlaced through the Bureau of Ordnance and the Bureau of Ships, 45 

rm . * ~“y ° ’ 

have been letter contracts. The majority of Bureau of Ships contracts 
are fixed-price because of the large quantities of ‘‘off-the-shelf” items 
procured. The letter contracts, let mainly through the Bureau of 
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Ordnance, apply mainly to Polaris missile development. Duration 
of letter status has varied from 30 days to 27 months. Some 24 of 
the 45 letter contracts have been definitized and the majority of the 
remainder have been definitized in part. 

Since letter contracts are little more than official notices to the con- 
tractors to start work, committing the Government to expenditures 
not determined at the start, inevitably they weaken the Government’s 
bargaining power, as General Medaris suggested. The problem then 
is to protect the Government’s interest as much as possible by careful 
and competent contract negotiation and administration. 


COST-PLUS CONTRACTS 


The Government’s tasks in this respect are not made easier by the 
fact that contracts for missile development work are mainly of the 
cost-reimbursement variety. Under this arrangement the contractor 
gets reimbursed for all his costs and usually receives an agreed-upon 
fee in addition. Taken together with the fact that the Government 
provides or finances a large share of the land, buildings, machinery, 
and equipment, the cost-plus contract is a virtually riskless enterprise 
for the contractor. Government and company negotiators are en- 
gaged, of course, in a perennial contest over details of what costs are 
proper and allowable, but it is evident from post-audits that the 
Government often emerges second best. 

Theoretically, the fees are based on beforehand estimates of the 
total cost of work to be performed. Total costs hardly ever are 
known beforehand, as evidenced by the resort to letter contracts 
in the first instance and protracted continuance of the contract in 
letter status, with numerous amendments and supplements to accom- 
modate frequent technical changes in the course of the work. If the 
fees were set upon the completion of the work, this would constitute 
a violation of the statutory ban on cost-plus-a-percentage-of-cost 
contracts. 

To overcome this legal handicap, estimates are made of the fees 
to be applied to the successive amendments and supplements to 
contracts, so that a single contract sometimes becomes, as Air Force 
General Counsel Max Golden said, “‘just like a series of little cost- 
plus-fixed-fee contracts.’’* Air Force officials denied that this was 
tantamount to a violation of the law, although such implications 
were noted by the Air Force inspection team in the fact that letter 
contracts were of long duration. 

The BMD/BMC rejoinder was that there may have been isolated 
instances approaching a cost-plus-a-percentage-of-cost situation, but 
only one case—the fee on an amendment to a Ramo-Wooldridge 
contract—was ruled illegal by the Judge Advocate’s office. Formal 
avoidance of cost-plus-a-percentage-of-cost situations is accomplished, 
the agency observed, by the rule “that costs must be negotiated 
prior to incurrence of 50 percent of total costs toward contract 
completion.” * 

With regard to fees, General Funk explained that his office endeav- 
ored to work out ‘‘a reasonable fee pattern for all our ballistic missile 
contractors.” For hardware contractors the going rate was 6 or 7 
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percent; Ramo-Wooldridge, which was excluded from hardware 
production, received a higher rate, as described in section VI. General 
Funk said further: ” 


We had a great deal of difficulty in convincing all of our 
contractors, I might add, that they should not get higher fees 
than normal, because of the priority of the program. We 
didn’t consider that this should enable them to get higher 
fees. We felt that the types of work that they were doing 
did not justify higher fees than we were offering to them. 
We certainly did not feel that the checkbook was open. 
We had the taxpayers’ interests at heart. 


In the case of hardware contractors, the fees received, we may 
note, are not based simply on a flat estimate of the total contract 
price. They are a composite of production profit on contractors’ 
“inhouse” work, charges upon subcontracts for ‘‘management”’ and 
“engineering” services performed by the prime in relation to his sub- 
contractors, and indirect costs not otherwise covered. How these 
fees average out, is not easy to determine, and inevitably they involve 
a degree of “profit pyramiding,”’ since the subcontractors and sup- 
pliers make profits as well as the prime. 

Fee-setting practices vary among the services and their contractors 
General Medaris said fees on the Redstone, Jupiter, os Pershing 
programs through fiscal year 1958 averaged, respectively, 7.14, 7.06, 
and 8.05 percent. The larger fee on the Pershing nA Se was 
ascribed to a proportionately larger private engineering effort and 
investment by the contractor in “brick and mortar’ facilities. For 
purposes of illustrating the components on which fee averages are 
based, the fee pattern in the Army contract with Western Electric 
Co. for the Nike-Hercules is described: * 


Western Electric’s contract provides for a 10-percent 
profit on “inhouse” work on Nike-Hercules. Western 
Electric receives either a 6- or 3-percent profit on that part 
of the Nike-Hercules system subcontracted to Douglas. The 
6-percent profit is received for items manufactured by 
Douglas, but furnished to Western Electric for further 
manufacturing operations. The 3-percent profit is received 
on items furnished directly by Douglas to the Government. 
In both instances Western retains responsibility for the 
system; however, the lower fee does reflect Western Electric’s 
reduced engineering responsibility. The Western Electric 
profit rate on items furnished by some 5,000 subcontractors, 
other than Douglas, varies between 3 and 10 percent. The 
particular rate in each instance will depend on the size of the 
subcontract and whether the item is a component or sub- 
assembly furnished direct to Western Electric or delivered 
directly to the Government, and the extent of assistance, 
engineering, etc., furnished by Western to the subcontractor. 


The Western Electric contract is a fixed-price contract with a 
repricing provision, but fixed-price contracts, in contrast to cost-plus 
contracts, are exceptional in missile development work. In fact, 
Western Electric Co., through the Bell Telephone Laboratories, 
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accomplished the development work for the Nike-Hercules system 
under a cost-plus-a-fixed-fee contract. As experience is gained, cost 
factors become more determinate, and an attempt is made to shift 
over to fixed-price contracts. While fixed- -price contracts generally 
are considered more advantageous to the Government, the difficulties 
in writing such contracts for ballistic missile work, where many un- 
knowns are involved, were emphasized by military procurement 
officers. 

Stating his preference as a Government procurement officer for 
fixed-price contracts, General Funk said, ‘We are getting to fixed-price 
contracts as rapidly as we can.”’ He cited one such contract then in 
negotiation with Rocketdyne, builder of missile engines, and expressed 
hope that there would be additional cases during 1959.” 

Negotiation of fixed-price, as distinguished from cost-plus, con- 
tracts, does not rule out Government concern over cost factors. 
Where reliable cost data are lacking, or Government negotiations are 
prone to accept unverified cost estimates, padding and overestimation 
afflict all forms of negotiated contracts. However, the focus of 
Government negotiating efforts in fixed-price contracts is the total 
price rather than the cost components, particularly where competitive 
offers are available for comparison. 

We may note here that the benefits of widespread competition are 
not available to the ballistic missile programs, and formally advertised 
procurement is a rarity. For all missile programs, ballistic and other, 
approximately $2 billion worth of contracts were let between July 
and December 1958, and of this amount only $1.6 million, or one-tenth 
of one percent, was contracted for by formal advertising.® 

The ready response of military procurement officials is that formal 
advertising is completely impractical in the procurement of complex 
weapon systems, particularly when specifications are not firm and 
definite, production facilities are limited, and urgency does not permit 
resort to the formalities of advertisement. 

It is interesting to note Admiral Rickover’s testimony, however, 
that nuclear propulsion plants and other complex components for the 
Navy’s submarines are purchased, at his instigation, on a lump-sum 
competitive sealed bid basis, and that the necessary production facili- 
ties are completely financed by industry. Three sources of supply 
are developed ‘for practically everything we buy,” according to 
Admiral Rickover.** 


NARROW LIMITS OF COMPETITION 


The narrow limits of competitition in the ballistic missile programs 
spring from the specialized nature of the work and compressed time 
schedules for delivery. The contract structure for any given program 
is largely determined, as General Medaris observ ed, during the re- 
search and development phase. Those who do the development 
work receive the follow-on production contracts, and there is a large 
time overlap in the several phases. 

When the primary deve lopment work is done by the Government 
‘{nhouse,” as in the case of the Jupiter program, the production con- 
tractor (Chrysler Corp.) is selected in advance and ‘‘trained’’ for the 
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production job. The contractor receives development contracts and 
designates engineering personnel to be stationed in the Government 
installation, working “closely with Government personnel until the 
prototype missile is built. Not only development contractors but 
major subcontractors are retained for follow-on production. The time 
and expense of bringing in new organizations are considered pro- 
hibitive.® 

For missile systems of lower priority, more extended scale of pro- 
duction, and of relatively large and continuing demand, a degree of 
standardization in parts and components may be achieved; also designs 
may become more stabilized and drawings and specifications made 
more firm and detailed. ‘Then the Government may be disposed to 
seek additional sources of production and to negotiate among com- 
petitors on a fixed-price basis. There are many obstacles to ‘such a 
course, not the least of which is the assertion of patent and proprietary 
rights by contractors who do the original development work. The 
Army reports that it has given major attention to this problem, starting 
with the competitive negotiation of the contract for the Honest 
John rocket. ‘The terms of this contract were said to make clear the 
Government’s reproduction rights in any item of a weapon system 
developed with Government funds. According to a recent Army 
statement: 


This was a new concept to the aircraft industry since it had 
long held otherwise, thus restricting procurement to the de- 
veloper for all time.* 


The big missile systems hardly, if ever, get to the point of com- 
petitive fixed-price procurement, as General Medaris observed— 


because the total requirement is not sufficient and does not 
protract itself over enough years to pay the cost of establish- 
ing new contractors—the new learning curve that goes with 
it, new facilities—the expense of setting up all these.*” 


Inevitably, as more money goes into the big missile systems, the con- 
centration of defense contract dollars in a few large industries in- 
creases. 

Summary data on total missile expenditures are given in the next 
section. Some index of the concentration of missile contracts is given 
in the Department of Defense tabulations of the hundred largest 
defense contractors receiving contract awards of $10,000 or more. 
In fiscal year 1958, the hundred top companies and their subsidiaries 
received more than $16 billion, or 74 percent, of the $22 billion in 
contract awards. The top 25 companies accounted for 58 percent. 

Missiles and aircraft, which are tabulated together, accounted for 
50 percent of all the military prime contract awards. The preceding 
year this figure was 39 percent, so that the relative importance of 
missiles and aircraft in the procurement picture increased 28 percent 
during that fiscal year, and this trend is expected to continue. More 
than half of the hundred largest defense contractors are engaged in 
missile and aircraft production, and most of the others are engaged 
in related programs such as electronics, fuels, and propellants, and 
construction of missile bases, airfields, and warning systems. Twenty- 
four of the 25 largest contractors who received 58 percent of the total 
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awards are engaged in missile and aircraft production.** These large 
prime contractors have, of course, their network of subcontractors 
and suppliers throughout the country. It is reported that more than 
half of the total amount of the prime contracts awarded was sub- 
contracted out; and that of this latter amount, more than one-third 
went to small business.” 


TRANSFER OF PROCUREMENT RESPONSIBILITIES 


By placing multimillion dollar contracts with the giant corpo- 
rations, who, in turn, subcontract to others, the military procurement 
agencies of the Government delegate a large part of their procurement 
functions to major industrial concerns. ‘These companies, in dealing 
with their subcontractors and suppliers, establish procurement organi- 
zations and methods which approximate those of the Government. 
Thus large prime contractors will invite design competition, establish 
source selection bids, send out industrial survey teams, make sub- 
contract awards on a competitive or negotiated basis, appoint small 
business administrators, designate plant resident representatives, 
develop ‘‘milestone’”’ reporting systems to spot bottlenecks, make cost 
analyses of subcontractor operations, and request monthly progress 
and cost reports from subcontractors. 

While the prime contractors are required by the terms of their 
contracts to adhere to certain procurement laws and policies, they 
hold the basic responsibility for deciding how much they will “make 
or buy,” which subcontractors they will select (with certain excep- 
tions in the missile programs), and how they will administer their 
subcontracts. Thus more than half of the defense procurement 
dollars are channeled into the industrial stream with only indirect 
supervision, at best, by the Government. 

Government intervention in the subcontracting processes varies 
with the type of contract involved, the adequacy of the prime con- 
tractor’s purchasing organizations, and the alertness and diligence e 
of Government personnel. Official procurement policy recognizes 
that the quantity and extent of subcontracting has an important 
effect on the price paid by the Government. Deanna regula- 
tions seek to strike a balance between noninterference with the prime 
contractor’s responsibility and “reasonable assurance that the Gov- 
ernment is receiving the greatest practicable return for its expendi- 
ture.”” We noted earlier some of the problems encountered by the 
Air Force ballistic missile agency in supervising prime contractor 
dealings with their subcontractors. The General Accounting Office 
audits of selected defense contracts indicate frequent instances of 
excessive costs incurred because of overpricing at subcontract levels. 
Undoubtedly, many such cases will turn up in the ballistic missile 
area when audit programs, now underway, are completed 

Transfer of procurement responsibilities by the Government to 
prime contractors takes many forms, and generalizations are apt to 
oversimplify the complex procurement relationships. In the missile 
field, each military department—and each command, corps, or bureau 
within the departments—has varied and flexible procurement arrange- 
ments adapted to particular weapon systems. The Army and Navy, 
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with their longer institutional existence and their traditional use of 
Government-owned munitions factories and shipyards, place more 
emphasis on “inhouse”’ technical capabilities than does the Air Force, 
which depends almost entirely on private industry for development 
and technical management as well as production. 


ARMY ARSENAL SYSTEM 


A case for the Army “arsenal’’ system, elaborated in testimony by 
Secretary Brucker and General Medaris, may be summarized briefly 
in this fashion. 

The Army arsenals are ‘research and engineering centers”? which 
serve national purposes in space and missile dev elopment work as well 
as aid the Army in developing new combat equipment. Their teams 
of engineering and production experts perform the varied technical 
functions associated with developing and maintaining weapons for 
combat troops; one of their key functions is to design, develop and 
test prototypes of new weapon systems, which are then turned over to 
industry for quantity production. The arsenals do not compete with 
industry, which receives 90 percent of the Army procurement dollars 
expended for missiles. Rather, their skilled personnel assist industry 
in achieving timely production of dependable weapons; at the same 
time their inhouse ¢ apability for basic development, yardstick perform- 
ance, and technical supervision] of! contractor operations, serves to 
keep industry efficient and to keep costs down. Government career 
personnel, dedicated to their jobs, to fulfilling weapon needs, and to 
protecting the Government’s interest, should have no conflict of 
loyalties, while industrial managers inevitably must make their first 
concern the protection of stockholders’ interest. 

The subcommittee was impressed with the Army testimony on this 
score, and we recognize that there are basic values and resources in 
the “arsenal’’ system which must be maintained and preserved in the 
public interest. At the same time Army Ordnance technical skills and 
teamwork with industry are not unfailing means of assuring a high 
sense of contractor responsibility and a high degree of efficiency in 
performance, if we may judge from experience in the heavy tank 
program investigated by this subcommittee. 

Viewing the whole range of Army missile endeavors, it is apparent 
that the ‘“‘arsenal’’ system prescribes no single or simple pattern of 
development. The fullest application of the inhouse approach was 
made in the Redstone and Jupiter programs, which carried the missile 
systems forward ‘from initial concept through prototype manu- 
facturing’ within the Army Ballistic Missile Agency. After the 
development and prototype stages, a single prime contractor took over 
responsibility for production. ‘But even on the dev elopment side, the 
work was by no means exclusively inhouse. Industrial groups and 
university institutions had contracts for specific development projects. 
Three-quarters of the development dollars on the Jupiter were spent 
outside. At least 20 contractors, General Medaris noted, were in- 
volved in the Jupiter development. A number of these then became 
subcontractors to the production prime contractor. 

For another series of missiles, LaCrosse, Hawk, Plato, Nike-Ajax, 
Nike-Hercules, and Nike-Zeus, design and development as well as 
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production are contractor responsibilities. The Army role in the 
first instance was to make concept and feasibility studies and establish 
detailed military characteristics; after contract awards, Army per- 
sonnel monitor each program and maintain surveillance over the con- 
tractor’s work, performed at his own plant or under his direction by 
subcontractors. 

The Pershing solid-propellent missile program falls somewhere 
between the inhouse and contractor methods of development. A 
prime contractor is responsible for the research and development 
work, but the Army Ordnance Missile Command maintains rather 
close technical supervision and design control. Furthermore, the 
complete guidance system for the Pershing is being designed by the 
Army Ballistic Missile Agency in the belief that outside knowledge 
and facilities are not available in the time scale allowed for this pro- 
gram. General Medaris suggested to the subcommittee, however, 
that less inhouse effort is being put on the Pershing than was put on 
the Redstone or Jupiter in order to devote capabilities to the space 
programs and “‘to keep ahead of the game.”’ * 

Unlike the Navy and the Air Force, the Army awards no separate 
contracts for technical direction and systems engineering. These 
functions are subsumed under the development work of the Army 
missile agency, or are performed in varying degrees by development 
and production contractors, with the Army acting as “‘weapon 
system manager.” 

An important part of the Army’s capabilities for missile research 
and development has been provided by the Jet Propulsion Laboratory 
(JPL) of the California Institute of Technology under long-term 
contract. 

Under the direction of Dr. Louis G. Dunn (now president of Space 
Technology Laboratories, Inc.) JPL was credited with developing 
the Army’s Corporal missile, ‘‘the country’s first surface-to-surface 
ballistic-guided missile.” 4? The Sergeant, as successor to the Cor- 
poral, also is being developed by JPL, which has full responsibility 
for missile structure and rocket motor development, guidance and 
control, reliability program, and ground support equipment. This 
responsibility will be transferred to the prime production contractor 
in the near future. 


NAVY PROCUREMENT METHODS 


Navy missile procurement also shows varying patterns of contractor 
participation in development work and weapon system management. 
“Tn a comparatively uncomplicated system such as the Navy [air-to- 
air] missile Sidewinder,” Assistant Secretary Bantz testified— 


a bureau is able to retain full development within the naval 
organization under its direct control, bringing in private 
industry only when full specifications have been developed 
and the system is ready in all respects for production.* 


In this sense, development of the Navy’s Sidewinder is akin to that 
of the Army’s Sergeant, except that the Navy used its own facility, 
the Naval Ordnance Test Station (NOTS) at China Lake, while the 
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Army used a nonprofit-contract agency (JPL) to do the primary 
development work. From the standpoint of inhouse doveleunsaai 
emphasis, the Sidewinder also may be likened to the Army’s Redstone 
and Jupiter, except that those missiles were far more complicated to 
build. 

As the developer of the Sidewinder, NOTS also performs technical 
direction and systems engineering in a production effort which in- 
volves 14 prime contractors, 57 subcontractors (not counting small 
purchase vendors), and 7 other naval activities, all under Bureau of 
Ordnance direction. Final assembly of the weapon for fleet use is 
done at the Naval Ammunition Depot, Shumaker, Ark.“ 

The Bullpup radio-controlled rocket missile is an example of a Navy 
weapon for which a single prime contractor (Glenn L. Martin Co.) 
has the entire weapon system responsibility, including coordination of 
the development and production efforts of subcontractors. ‘The 
Bureau of Aeronautics is the procuring agency for this weapon system. 

For the Talos, Terrier, and Tartar, members of the so-called Bumble- 
bee family of surface-to-air missiles, the Bureau of Ordnance serves as 
the overall weapons systems manager, retaining a nonprofit organi- 
zation under long-term contract (Applied Physics Laboratory of 
Johns Hopkins University) to provide technical direction, while sys- 
tems engineering responsibility is assigned to a private industrial con- 
cern, Vitro Corp. of America. In this context, the Applied Physics 
Laboratory performs the basic research and development work, the 
results of which are passed on to the manufacturers, who develop 
production drawings, prototype models, test vehicles, and production 
units. The Talos has 47 prime contractors, the Terrier 36, and the 
‘Tartar 24. In each case the prime contractors are organized around 
these basic systems: missile and ancillary equipment, launching sys- 
tem, and fire-control system. Major missile assembly is performed 
by one of the prime contractors and final assembly of warheads and 
missiles is performed at tidewater depots by naval personnel, who 
prepare the weapon systems for shipboard use. 

In the Polaris program, the Special Projects Office acts as weapon 
system manager and uses the Bureaus of Ships and Ordnance to 
contract with several large and numerous small prime contractors for 
systems and components which encompass not only the missile but the 
nuclear submarines which are to launch them. The prime contractor 
for the missile system is Lockheed Aircraft Corp., which employs two 
major subcontractors: Aerojet-General Corp. for missile propulsion 
and General Electric Co. for missile guidance. Submarine con- 
struction is apportioned among two private concerns, Electric Boat 
Division of General Dynamics Corp. and Newport News Shipbuilding 
and Drydock Co., oid two naval shipyards, Mare Island and Ports- 
mouth. Major contractors for the submarine navigation equipments 
are Sperry Rand Corp. and North American Aviation Corp. esting- 
house Electric Corp. is developing the submarine reactor components. 
Advanced research and construction programs for all nuclear propul- 
sion plants are under the direction of a Bureau of Ships office headed by 
Admiral Rickover. 

Besides the major contracts, there are some 600 contracts let 
by the Bureau of Ships and the Bureau of Ordnance for navigational 
and other items to be installed on Polaris vessels as Government- 
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ae equipment and for ancillary work on propulsion and reentry 
ody.* 

SPO, in its role of weapon system manager, considers itself the 
technical director of the entire Polaris program. There is no separate 
contract for total systems engineering, although SPO has several 
contracts outstanding for ‘‘systems integration’”’ of specific subsystems. 
Lockheed, as the missile system prime contractor, is depended upon to 
provide systems management of the missile as distinguished from the 
submarine part of the program. Installation of completed missiles 
in submarines and training and supply support requirements will be 
accomplished through established naval activities. 


AIR FORCE PROCUREMENT METHODS 


The Air Force identifies these categories of weapon system pro- 
curement: 

(1) Direct contract between a prime weapon system contractor 
and the Air Force. The weapon system contractor is responsible for 
providing centralized management of the entire weapon, including all 
the systems and support equipment. Engineering design, subcom- 
tracting, technical integration and contract performance generally 
are within the prime contractor’s sphere of responsibilities. Manage- 
ment and technical surveillance are provided by an Air Force team 
(WSPO) responsible for integration of all facets of the specific program 
to bring the weapon system into Air Force inventory. Examples of 
this type of procurement are the development and production of the 
Convair B-58 bomber and the Boeing Bomarce air defense missile. 

(2) Direct contracts between the Air Force and one or more ‘‘asso- 
ciate’ contractors responsible for major subsystems or components 
of the weapon system under contract to a weapon system contractor. 
The associates are prime contractors in the sense that they contract 
directly with the Air Force, but their equipment is developed and 
produced on performance specifications of the weapon system con- 
tractor as approved by the Air Force. Items from associate contrac- 
tors are furnished to the weapon system contractor for inclusion in 
his weapon system or are furnished to Air Force commands for use on 
or with one or more weapon systems. An example is the Convair 
F—-106 interceptor, in which Hughes Aircraft Co., as an associate to 
Convair, is responsible for producing the fire-control system in a 
manner compatible with the F—106 requirements and schedule. The 
Air Force supervises each contractor’s efforts and the weapon system 
as an entity. The adaptation of the associate contractor method to 
the Air Force ballistic missile programs is discussed below. 

(3) Direct contracts between the Air Force and subsystem, equip- 
ment or component manufacturers, utilizing specifications prepared or 
approved by the Air Force. This category differs somewhat from 
(2) in that the procured items, such as bombing-navigation equipment, 
are based on more detailed specifications prepared or approved by the 
Air Force and have the status of Government-furnished equipment 
to be used by the weapon system contractor. 

(4) Direct contracts between the Air Force and subsystem, equip- 
ment or component manufacturers, again using specifications prepared 
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or approved by the Air Force, for items to be furnished to Air Force 
commands (rather than to the weapon system contractor) for use on 
or with one or more weapon systems. ‘These are baebaad ‘issue”’ 
items. 

Weapon system procurement in the Air Force ballistic missile 
programs is a variant of the associate contractor method noted in the 
second category. As outlined in section V, the Air Force decided that 
the Atlas, the first ICBM project, should ‘not be assigned to a single 
prime contractor, but should rest on a broader industrial base “of 
“associate”? prime contractors, developing specialized capabilities in 
guidance, propulsion, nose cone, and other major subsystems. This 
course was adopted and followed in successive programs. The Atlas 
has five major prime contractors, the Thor four, the Titan eight, and 
the Minuteman five. ‘Technical direction and systems engineering 
for all four projects are the responsibilities of a separate contractor, 
Space Technology Laboratories, Inc., formerly a division of the 
Ramo-Wooldridge Corp., which occupies a position intermediate 
between the Air Force and the associate contractors. In this role, 
the intermediate contractor assumes the technical management re- 
sponsibilities which otherwise would be performed in part by Air 
Force personnel, and in part by a prime weapon system contractor. 
General supervision is retained, of course, by the Air Force; and the 
airframe contractors—Convair (Atlas), Martin (Titan), Douglas 
(Thor), and Boeing (Minuteman)—are responsible for assembling 
the missiles and conducting the test programs. 


DIVERGENT PHILOSOPHIES 


It is apparent from the summary discussion of weapon system 
procurement and management methods in the three military services 
that there is a wide range of variation, with many similarities and 
differences among the services. Flexibility is the keynote, permitting 
adaptation to weapon systems which vary in complexity, urgency, 
and availability of technical skills and resources within or outside the 
military services. 

The “arsenal” system, toward which the Army is oriented, has 
legislative roots in a World War I enactment which remains on the 
statute books today. 


The Secretary of the Army 
the law declares— 


shall have supplies needed for the Department of the Army 
made in factories or arsenals owned by the United States, 
so far as those factories or arsenals can make those supplies 
on an economical basis.” 


A similar statute applies to the Air Force, except that the optional 
“may” is substituted for the mandatory “shall” of the Army statute.” 
Air Force spokesmen see no virtue in the arsenal system. General 
Schriever once said that the Air Force had tried it but found it un- 
satisfactory. In his view, which the Army vehemently rejects, the 
technical skills of the Army missile team are an accident of circum- 
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stance, rather than an attribute of the arsenal system. General 
Schriever recently said: 


In the case of the Air Force, it is generally true we do not 
go to the other service laboratories. We know what they 
are doing, but our development, our whole philosophy has 
has been one of going to industry and having industry 
develop and produce for us.® 


For the Army, “objectivity” in the missile effort is sought by 
maintaining a pool of engineering and technical talent within the 
xyovernment. ‘The Air Force has sought “objectivity” by concen- 
trating technical management resources in a private corporation to 
direct the other prime contractors. The problems that this course 
has created for the Air Force are discussed in section VI. 


48 Senate Committee on Aeronautical and Space Sciences hearings, ‘“‘Investigation of Governmental 
Organization for Space Activities,’’ 1959, p. 425. 








IV. MISSILE PERFORMANCE AND COSTS 


The ballistic missile agency in each military department points 
with pride to the quality and timeliness of its performance and 
attributes the results to its own management methods. Since each 
department has a different institutional background, organizational 
structure, and management philosophy, it is evident that there is no 
unique formula for achievement. 


TIME SCALES FOR MISSILE PRODUCTION 


General Medaris, citing the merits of the Army “arsenal’’ system 
and the technical capabilities of the Army Ordnance Missile Com- 
mand, testified that time schedules, cost estimates and performance 
criteria for Army missile systems have been met with outstanding 
success. For seven Army missile systems deployed or developed 
for deployment, development time totaled 465 months, which was 
only 5% percent longer than the 441 months originally estimated.' 
Execution of the Jupiter program, from conception to availability for 
deployment, in 3 years’ time, General Medaris said, “has never 
been equaled in any missile system.’ 

General Schriever, citing the merits of the Air Force BMD/BMC/ 
STL management concept, which relies on private industry for 
development work and technical management, testified that 32 and 
44 months, respectively, were shaved from the time that ordinarily 
might be required to deploy the first Thor and Atlas units.* Con- 
trasted to the 7.6 years required for the first unit deployment of the 
B-—47, 9.4 years for the B—52, 11.2 years for the B—-58, and 13.4 years 
for the Snark air- -breathing missile, the first Thor squadron. was 
effected in 3.3 years, and the first Atlas squadron in 5.2 years. At 
the time of the hearings in February 1959 the Thor program was 
rated 6 months ahead of schedule, the Atlas 12 months ahead, and 
the Titan approximately on schedule.® 

Admiral Raborn, citing the merits of the Navy management system 
developed for the Polaris program, testified that the acceleration of 
this program by 2 years was “attributable in large degree” to the 
technical and management direction exercises by the Special Projects 
Office.® 

It is clear that the missile management agencies have succeeded in 
reducing markedly the 10-year target date that the Robertson Com- 
mittee found in the case of manned-aircraft systems. But Air Force 
Secretary Douglas, who served on the Robertson Committee as 
Under Secretary, advised the subcommittee against hasty generaliza- 
tion in this area.’ If the Atlas program, for example, is dated back 
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to 1946, when feasibility studies were commenced, then it becomes a 
12-year rather than a 5-year program. During the early period, 
however, studies were intermittent and inconclusive, the state of the 
art was insufficiently advanced, and urgent priority effort and large 
fund commitments did not seem justified. Other programs had more 
promise and competed for limited funds and resources. It was said, 
for example, that in 1948 the Air Force withdrew all support from the 
Atlas project at Convair for a year in order to concentrate on the 
Navaho air-breathing missile.* 

Comparisons of weapon development cycles in terms of years 
elapsed, without taking into account the level of effort, the avail- 
ability of funds, and other factors, therefore, are apt to be misleading. 
Secretary Douglas suggested that the building of the Thor in 3 years 
was a more ‘‘clean-cut”’ case of a compressed weapon cycle.’ Even 
here, we may note, the Thor builders did not start from scratch. 
They used the Atlas nose cone, adapted one of the Atlas engines for 
the Thor propulsion system, used the airborne and ground equipment 
designed for the Atlas in launch training, and had the benefit of tech- 
nical management by Ramo-Wooldridge also exercised over the Atlas. 
In the Air Force, the Thor is regarded as a “fallout” of the Atlas. 

The Jupiter builders, likewise, did not start from scratch. Engines 
for the Jupiter came from the same production source as engines for 
the Thor, even though modifications were made. The Redstone 
Arsenal team had been building shorter range missiles for several 
years preceding the Jupiter program. Army Secretary Brucker called 
the Jupiter a “larger Redstone” and a “logical progr ession” from the 
Army’s prior development work on the Redstone missile.'® 

The Navy’s ballistic missile program, when it abandoned the 
Jupiter liquid-fuel concept, demanded more pioneering work. Re- 
markable progress has been made, but even here the price for stepped- 
up initial operational capability will be a decrease in weapon range. 

All weapon systems, of course, draw in greater or lesser degree on 
past knowledge, techniques and equipment, and we do not demean 
the ballistic missile accomplishments by drawing attention to the 
qualifying factors in time cycles of development. No weapon projects 
in the peacetime history of the United States have received more 
funds, higher priorities or more intensive expediting procedures than 
the ballistic missile programs, and it is perhaps natural that they 
should show the speediest results. 

The accomplishments oftentimes are much less than the announce- 
ments seem to convey. Initial capability is a far cry from a complete 
weapon inventory, and production weapons are not always ready for 
operational use. The Thor and the Jupiter missiles were widely pro- 
claimed as ‘operational’ by the end of December 1958, but this 
turned out to be greatly overstated. 


RELIABILITY FACTORS 


While the compression in time cycles is evident, less clear is the 
magnitude of price paid for speed in excessive costs and reduced 
reliability. Taking the reliability factor first, the subcommittee notes 
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that the drive for “early operational capability,’ as General Schriever 
said, “involves taking a considerable calculated risk.” '! Telescoped 
development and production and intervening technical problems of 
unprecedented scope do not afford an opportunity to “prove out”’ 
weapons prior to quantity production. Moreover, the missiles indi- 
vidually are so costly, the time schedules for delivery so short, and 
the strategic requirements for quantities so relatively limited, that 
large numbers of missiles cannot be built and test-fired to determine 
reliability by conventional statistical methods. 

Cult of Failure 

Faced with technical problems of extraordinary complexity and 
compelled to push beyond the state of the art, the missile builders 
bring to bear the most expert judgment they can, use conservative 
design and techniques wherever possible, and hope for the best. The 
best is not so cee in the opinion of some competent observers. Dr. 
William H. Pickering, Director of the Jet Propulsion Laboratory, 
California Institute of Technology, an agency long under contract to 
the Army for missile development work and now under the cognizance 
of the National Aeronautics and Space Administration, recently criti- 
cized the easy acceptance of failure in missile and space programs.'” 
Failure in some cases, Dr. Pickering noted, even was “glorified.”” He 
attributed the cult of failure to the pushing of developments ahead of 
engineering experience or the state of the art, saying, “we have tried 
to run before we can walk.’’ Crash programs, based upon military 
requirements which force missile builders to take unnecessarily large 
gambles on success, entail heavy fiscal and psychological costs. 

Dr. Pickering makes a plea for more realistic planning and sched- 
uling programs in estimating technical progress. He wants fewer 
crash programs and more orderly technical staff work so that sufficient 
engineering analysis and testing can be properly conducted, and 
pr eflight testing and reliability programs carried out. 

Countering these views are those who believe that the more cautious, 
orderly approach results in protracted weapon cycles and much 
heavier costs in the end. They cite findings that research and 
development ‘‘crash’”’ programs have more likelihood of eventuating 
in weapon systems. One Rand analyst put it this way: ‘Crash 
programs save money because there is less time in which to waste it.’ 

Given the urgency of the ballistic missile programs, the need to 
bypass established routines, the large risks that must be taken in 
solving technical problems, the compression of development and pro- 
duction effort into narrow time schedules, it is virtually impossible 
to distinguish between the mistakes of urgency and downright incom- 
petence in engineering and management. ‘That such incompetence 
shows up cannot be denied, even if it cannot always be clearly identi- 
fied. The American missile industry, which has made amazing 
progress in the last few years, nevertheless is new and untried in many 
aspects. 

Report on Reliability 

A special study of missile reliability made for the House Com- 
mittee on Appropriations gave a ‘“‘qualified no” to the questions (1) 
whether industry produces sufficiently durable and reliable compo- 

" Senate Preparedness Subcommittee hearings, “Inquiry into Satellite and Missile Programs,’’ 1957-58, 
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nents, (2) whether there is adequate testing of components in advance of 
assembly, and (3) whether military testing organizations and tech- 
niques keep pace with the advancing complexities of modern w eapons. 
The qualification to the negative was a caution that ‘‘reliability” is a 
word of many meanings and often misunderstood, that specifications 
and testing are not the sole factors influencing reliability, and that 
other factors, such as cost and urgency, are competitive. The study 
also cautioned that test- firing ‘‘failures”’ as reported by the press and 
viewed by the public are not necessarily indicative of the eventual 
operational reliability of the weapons, since ‘failures’ are normal in 
the research and development process, and the tests are designed to 
yield important information on the behavior of critical components. 

The study criticized the lack of leadership and responsibility at the 
Department of Defense level for promoting hiesile reliability, re- 
gretted that an Ad Hoc Committee on Missile Reliability was allowed 
to expire, and noted that the three military services gave different 
emphasis to reliability and to organizational arrangements for achiev- 
ing it. 
Air Force Missile Performance 

Air Force Secretary Douglas stated to the subcommittee that 
considering the technical complexities of an ICBM, the Atlas missile 
‘has operated over its full range and demonstrated the functional 
capability of its airframe, guidance, propulsion system, and reentry 
nose cone.” '* General Schriever said that the test philosophy 
developed by BMD and Ramo-Wooldridge in cooperation with the 
contractors, had “paid off very handsomely,” as evidenced by the 
70 percent reliability achieved in the Atlas program during 1957." 

This figure was an average based on 100 percent achievement of 
test objectives for eight missiles, 50 percent or more for another 
eight missiles, and 10 percent for one missile.’ Since the time of the 
hearings, unfortunately, the Atlas experienced 5 launching ‘‘failures”’ 
inarow. At the end of June, Defense Secretary McElroy announced 
that Atlas testing had been suspended at Cape Canaveral for about 
60 days to permit a “‘fix’’ to be made; and that as a result, the target 
date for initial siting of Atlases at Vandenberg Air Force Base, 
originally scheduled for mid-1959, would be extended accordingly. 
Analysis of Atlas Test Failures 

There is ‘“‘no cause for alarm” in these mishaps according to General 
Schriever’s testimony before the House Committee on Science and 
j voubenn af For three malfunctioning missiles, the causes were 
not related, were readily identifiable, and have been corrected. 
ai other two missiles, which exploded, appeared to have related 

‘auses, which were the "subject of intensive analysis and corrective 
saiaar Until that date (July 28), 26 Atlases had been fired, less 
than half of the number to be fired in the total test program. Of 
these flights, 11 were completely successful. One of the exploded 
missiles was in the D series earmarked for early operational squadrons. 
Only three D missiles had been fired when General Schriever testified 
on the subject toward the end of July. Since the date of his testimony 
the picture apparently has improved; three Atlas missiles have been 

13 Hearings, p. 8. 
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Pa aed fired, indicating that some corrective action has been 
taken. 

In mid-June, General Schriever said, a panel of the Air Force 
Scientific Advisory Committee reviewed the Atlas flight test listing 
and asserted ‘‘confidence in the attainment of the original objectives.”’ 
The group emphasized that failures were to be expected in any test 
program and warned against being stampeded into major changes 
in any missile test program because of press and public reaction to 
so-called failures. 

In the Thor flights, General Schriever testified before this sub- 
committee, 18 out of 30 met 80 percent or more of their test objectives, 
and 7 scored 100 percent; the average reliability was 60 percent.'® 
More recently, Air Force representatives have stated that the relia- 
bility figure, in terms of test objectives met, has increased to 80 
percent. 


British Concern Over Thor 

The subcommittee notes that considerable concern has been 
expressed in Great Britain, where the Thor is deployed, about the 
reliability of this weapon. Replying to opposition criticism in 
the House of Commons during the thats on the British annual 
defense ‘“‘White Paper’ in February 1958, Mr. Duncan Sandys, 
British Minister of Defense, said the Anglo-United States agreement 
for deployment of the Thor never would have been signed unless 
British missile authorities were confident the Thor would work.” 

A year later the British government intimated that the Thor had 
yet to meet its performance specifications. The ‘‘White Paper”’’ 
published in February 1959 contained this paragraph: 


Thor missiles are being deployed by the RAF for training 
purposes. The trials of the missile in America are proceeding 
well, and the U.S. Government confidently expects this 
weapon will soon attain the exacting standards of range and 
accuracy specified for its operational performance. 


The late Mr. Quarles, who appeared before the subcommittee 
shortly after the publication of this British statement, acknowledged 
that Thor reliability was still an issue at the time of deployment. 
He said on this point:'® 


* * * in our dealings with the British from the start 
they have had the reservation that before the equipment 
was finally turned over to them, it would have been estab- 
lished by tests to be thoroughly reliable equipment. 

We recognized at the time we started deployment of the 
equipment that it had not been finally so established. The 
only reservation they ever had is that we should continue 
our tests and complete the development and satisfy them- 
selves, as well as ourselves, because we are partners in this 
thing—satisfy us both that it was sound equipment, and 
this is still our intention to do so. 

We have, however, no sense of any disagreement with 
them about this. 


16 Hearings, &: 82. b 
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The British concern, it appeared, reflected fears of citizens living 
near missile sites that there might be accidental nuclear explosions. 
The British Secretary of State for Air stated in the House of Commons 
debate of February 1958 “that there was no question of launching 
the Thor missiles or even test-firing the motors in peacetime,” so 
that there was less danger in living near the sites than near airfields 
or bomber bases. He said that there was no risk of accidental nuclear 
explosion.” 


IRBM Performance Outlook 


The consensus of public testimony on the Thor is that as the develop- 
ment cycle is completed, production is accomplished to equip succes- 
sive squadrons, further testing is undertaken, and field experience is 
gained, reliability will be increased.” The Air Force reports encourag- 
ing progress and takes an optimistic view. In one sense, the reliability 
of this weapon never can be determined until the day, which everyone 
prays will never come, that it is ‘fired in anger.’’ This is an inherent 
limitation of all ballistic missiles. Once launched, they never can be 
recalled. Consequently, there is no way to test in flight the same 
weapons that will be used in mortal combat. 

The Army, understandably, believes that its Jupiter, which has the 
same mission as the Air Force’s Thor, is a better weapon— more rugged, 
less complicated to operate, less costly to site, easier to remove to other 
locations, and more dependable and accurate in finding targets. 
Lt. Gen. Arthur G. Trudeau, Army Chief of Research and Develop- 
ment is authority for the statement that the Jupiter “has the highest 
reliability of any major missile yet produced.’ * General Medaris 
put the Jupiter reliability above 90 percent, compared to 50 to 80 
percent for the Thor, although he cautioned that all such figures are 
without a satisfactory statistical base.* 

The Navy reports that by July 30 of this year there were 33 test 
flights in the Polaris program, of which ‘24 flights were completely 
successful” in meeting test objectives; 7 were “partially successful ; 
and two were unsuccessful due to failures of a nontactical hardware 
device at time of launch.’”’ These test launchings were made from 
land, using “flight test vehicles similar in many respects to the IOC 
interim Polaris configuration.” According to Admiral Raborn, 
“The results thus far provide substantial assurance of high degree of 
missile reliability which is essential to a dependable shipborne missile 
system.”’ 

The first missile firing from a submerged submarine must await the 
availability of the first Polaris submarine in 1960. By the end of that 
year, three such submarines are expected to be in operation; altogether 
nine are under construction, the last four of which, started in 1959, 

“are of an improved design with improved capabilities.” 


COST FACTORS 


In considering the cost factors, the subcommittee cannot undertake, 
of course, to pass upon the efficacy of contract negotiations and 
administration covering thousands of contracts in the several ballistic 
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missile programs. A General Accounting Office audit, now underway, 
should provide relevant information on this score. Judging from the 
rather frequent reports of excess payments made by the Government 
on contracts in less urgent military programs, the ballistic missile area 
undoubtedly will turn up many cases of this kind. When urgency is 
great, as Air Force Secretary Douglas said, costs are of lesser concern.™ 


Summary cost figures 


This much is certain: The yearly missile bill to the taxpayers is high 
and promises to become higher with each succeeding year. Taking 
all missiles together ballistic and otherwise—the United States has 
spent approximately $25 billion in this field since 1950, representing 
about 7 percent of all expenditures for defense during this 10-year 
period. Missile outlays for fiscal year 1959 were $7.3 billion. When 
this figure is compared with the $134 million spent for missiles in 
fiscal year 1950, the impact of missiles on the weapons inventory 
and the industrial structure is evident. 

The strategic missiles bulk large in this spending trend. Through 
fiscal year 1960 approximately $10 billion in procurement and mili- 
tary construction will have gone to the three ICBM and three IRBM 
programs, and this amount will grow as further progress is made in 
development and production. 

The Air Force is the biggest spender of ‘‘missile money” since it has 
the largest share of the total program. During the past 5 years the 
Air Force has spent more than the other two services combined in all 
missile categories. Its missile procurement requirements for fiscal 
vears 1958, 19: 59, and 1960 in rounded figures are $2 billion, $3 billion, 
and $2.8 billion, respectively. If site construction outlays are added, 
the soaie increase by several hundred million dollars. About $1.5 
billion, or more than 55 percent, of the 1960 Air Force missile pro- 
curement funds will be spent on ballistic missiles, primarily the 
ICBM’s; and 85 percent of the Air Force missile moneys for develop- 
ment, test, and evaluation (approaching $900 million in fiscal year 
1960) will go to the ballistic missile programs.” 


Costs of Obsolescence 


Not only is the price tag for missiles high, but the bill for obsoles- 
cence grows as the new missiles replace the old ones or as less promis- 
ing programs fade out. Some 10 major missile projects started be- 
fore 1947 subsequently have been canceled. Most of these programs 
were begun shortly after the end of World War II. These canceled 
programs cost the Government approximately $1.7 billion. Among 
missile projects started after 1947, another 20 programs have been 
canceled or suspended at a cost of approximately $600 million. Thus 
a total of about $2.3 billion has been spent on projects which never 
reached the weapon inventory or have only limited use. 

The high cost of obsolescence in an era of “explosive” technology, 
scientific breakthroughs, and increasing weapon sophistication, is 
inevitable; although more timely and decisive action to terminate out- 
moded programs would have saved many millions. It is true, of 
course, that valuable data often are acquired and technical gains 
salvaged from obsolescent programs. Air Force spokesmen like 
General Irvine contend, for example, that without the considerable 

*% Hearings, p. 78. 


25 House Appropriations Committee hearings on the 1960 defense bill, pt. 5, p. 735; Senate hearings, 
p. 210, 





64 ORGANIZATION AND MANAGEMENT OF MISSILE PROGRAMS 


work done on the Navaho engines, the ICBM program would have 
been long delayed.” Yet the Navaho program for an air-breathing 
intercontinental range missile, begun in 1946, was not canceled until 
10 years of effort and $700 million had been ‘expended. 

Other examples of costly obsolescence come readily to mind. The 
Snark, a companion project to the Navaho with lower speed and 
altitude characteristics, managed to survive cancellation, but it is not 
yet operational after 13 years of development effort and an invest- 
ment to date of approximately $700 million. General Thomas Power 
said to the House Appropriations Committee: 


t is a subsonic missile. Let’s face it, it came late. We 
are buying only a very few of them. They have a very 
limited value to SAC.” 


Secretary of Defense McElroy said that Snark missiles would be pro- 
cured only for a single squadron and then the program would be 
ended. The squadron will have IOC in the fall of this year but will 
not be fully equipped until early 1960. Yearly operational and 
maintenance costs for the Snark squadron are estimated to be $30.3 
million.” 

Another air-breathing missile which became a casualty in the 
swift march of weapon technology to the ballistic missile was the 
Navy’s Regulus II after 5 years of development work and an expendi- 
ture of $146 millicz ® Designed for above-sonic speed and medium 
range, as an improvement on the Regulus I for ship or submarine sur- 
face launching, the Regulus II would not have become operational 
until 1960, which thrust it into competition with the stepped-up 
Polaris program. Of comparable range, the Polaris would have the 
decided advantage of firing from submerged submarines. Admiral 
Burke, Chief of Naval Operations, said the Regulus IT was the ‘‘best 
air-breathing missile in existence.” ** But as in the case of the 
Navaho, superior performance characteristics in the aerodynamics 
field did not prevail in the face of ballistic competition. 

Air-breathing missiles for tactical use, where ballistic competition 
is less directly involved, fare somewhat better in the weapons struggle 
for survival, but the cost of obsolescence still is high. The Rascal, 
air-to-ground missile, for example, which is launched from bombers 
some distance away from targets, was canceled in November 1958 
after about 12 years of development work and productiori of about 134 
vehicles at a total cost of $448 million.** A related casualty is the 
Goose, a decoy weapon designed to help heavy bombers get through 
to their targets by confusing enemy defenses. Since the Goose, once 
launched, could not be recalled, it did not fit into the “positive control 
system” by which SAC can recall its bombers. The Goose program, 
which represents 3 or 4 years development work and an investment of 
$78.5 million, was canceled in December 1958. Another decoy 
missile, the Quail, will be retained for the B—52’s. 

26 Senate Preparedness Subcommittee, “Inquiry Into Satellite and Missile Programs,” 1957-58, p. 973. 

27 House Appropriations Committee hearings on 1960 defense bill, pt. 2, p. 393. 

28 Senate Preparedness Subcommittee and Aeronautical and Space Sciences Committees, joint hearings, 
**Missile and Space Activities,’ January 1958, p. 24, 

2° House Appropriations Committee hearings on 1960 defense bill, pt. 1, p. 859; Senate hearings, p. 359. 

80 House Appropriations Committee hearings on 1960 defense bill, pt. 1, pp. 603 ff. 

31 Senate Preparedness Subcommittee and Committee on Aeronautical and Space Sciences, joint hearings, 
“Missile and Space Activities,’”” January 1959, p. 69. 


32 Senate Appropriations Committee hearings on 1960 defense bill, pp. 298, 360, 813. 
33 Tbid., pp. 269, 360 





ORGANIZATION AND MANAGEMENT OF MISSILE PROGRAMS 65 


Supplanting the Rascal will be the Hound Dog “stand off’’ missile, 
powered by conventional turbojet engines, to be launched from B- 52’s 
(two missiles to an aircraft) several hundred miles away from target, 
traveling at supersonic speeds and carrying nuclear warheads. The 
objectives of the weapon are to destroy heavily defended targets 
before attrition of incoming bombers and to beat down enemy defenses 
in the bomber path.* 

The Air Force air-breathing surface-to-surface Matador, now de- 
ployed in tactical missile squadrons in Europe and the Far East, will be 
phased out in favor of an improved version. The Air Force advertised 
the Mace as its “new tactical missile’ to replace the Matador. Atomic 
warheads and all-weather capability are cited as characteristics. 
There are “A” and ‘‘B” versions of the Mace. The development of the 
‘“‘A”’ versionstarted in 1954; the weapon now isin operational test status, 
and limited procurement is programed at a total cost of $193 million. 
The “B” version, with the same airframe and propulsion but improved 
guidance, is still in development and programed for fiscal year 1960 
at a cost of $389 million for missiles, ground support equipment and 
test.* 

The House Appropriations Committee observed that the Mace was 
a subsonic missile and that the Navy had canceled the Regulus Il— 


of the same general type with supersonic speed and more 
desirable operational characteristics as being outmoded 
and no longer required in the defense program. 


Accordingly, the Committee denied a request of $127,500,000 for pro- 


curement of the Mace and associated ground equipment.**® The Senate 
Appropriations Committee, which heard Air Force testimony on the 
versatility, economy, and reliability of the weapon, refused to restore 
the request but suggested that if the Secretary of Defense considered 
this procurement essential, he should draw upon various appropriated 
funds ‘‘at his discretion to procure the Mace missile.” * The Con- 
ference Committee agreed that Air Force missile funds should be 
available for procurement of the Mace, Biba that prior to the 
obligation of funds for this purpose, the $ Secretary of Defense shall 
certify to the Committees on Appropriations of the House of Repre- 
sentatives and the Senate that this missile is essential to the military 
posture of this country.” * 

Missile improvements in Army weapons likewise will lead to costly 
replacements of older models. The Redstone, developed over a period 
of 7 or 8 years and representing an investment of about $500 million, 
is on the way out.** Two battalions now are overseas and one is 
maintained in the United States for training purposes. The Redstone 
will be phased out of production and replaced several years hence by 
the lighter, more mobile, longer-range Pershing, a solid-propellent 
missile. The Corporal, w hich has been operational since 1953, will be 
replaced by the Sergeant, which has a solid-propellent motor and will 
effect improvements in reliability, accuracy and mobility.“ New 
shorter range missiles are the LaCrosse and Little John. 

% House Appropriations Committee hearings on 1960 defense bill, p. 796; Senate hearings, p. 303, 

38 House Appropriations Committee hearings on 1960 defense bill, pt. 1, p. 795; pt. 5, pp. 767 ff. 

% H. Rept. No. 408, 85th Cong., Ist sess., p. 63. 

37 Senate Appropriations Committee hearings on 1960 defense bill, p. 1587; S. Rept. No. 476, 86th Cong., 
hia Rope No. 743, 86th Cong., Ist sess., pp. 7-8. 


39 Senate Appropriations Committee hearings on 1960 defense bill, p. 38 
 Thid., pp. 114-115, 





66 ORGANIZATION AND MANAGEMENT OF MISSILE PROGRAMS 


The Army missiles mentioned above are tactical missiles designed 
for Army combat requirements. But even in the strategic field 
of intermediate and long-range missiles, which are of main con- 
cern in this report, obsolescence already is setting in. ‘The Thor and 
Jupiter IRBM’s, which together represe nt an investment of possibly 
$1% billion, now are in the “buy out’ stage. Earlier requirements 
have been scaled down as recommended by the Budget Bureau.” 
Their relatively limited range compared to ICBM’s, the problems of 
acquiring overseas missile bases and training foreign personnel, the 
divided control of warheads and missiles, and the lack of Air Force 
enthusiasm for the Army-produced Jupiter, are factors working 
against the IRBM’s. 

The British authorities, who now have the Thor to worry about, 
are more interested in creating an “element of independent British 
nuclear power.” Their answer is the British Blue Streak, a 2,000- 
mile range liquid-fuel missile to be placed in underground bases. 
Hardening of bases rather than advanced missile design appears to be 
the most important British concern. The British look upon their 
future Blue Streak rather than the present American-made Thor as 
the legitimate successor to their manned bomber force.” 


Cost of “Insurance” 

While the price for obsolescence is high, the cost is compounded by 
the price paid for “insurance” or backup weapons. The Thor and the 
Jupiter were assigned equally high priority and authorized for simul- 
taneous development on the grounds (1) that the IRBM could be 
developed more quickly than the ICBM and provide an interim 
strategic capability, and (2) development of two liquid-propellant 
IRBM’s would improve the chances of success. By the time both 
missile systems, in their compressed time scale of development and 
production, were far enough along to indicate a selection between 
them, the investment in each was so heavy and the technical factors 
still so (allegedly) indeterminate that both projects were continued. 
A formal effort at the Department of Defense level to choose between 
them—discussed in section VII—came to nought. Air Force Secre- 
tary Douglas is authority for the statement that $200 million could 
have been saved by deleting the Jupiter.® 

In the ICBM field, the Titan program was started as a backup to 
the Atlas, stemming from a recommendation of the Air Force Scientific 
Advisory Committee in 1954 that the industrial base of the ICBM 
program be widened and another propulsion contractor be brought 
in. Thus, in addition to the Patni Rcairs team for building 
the missile body and the engines of the Atlas, the Martin-Aerojet 
industrial combination was selected for the Titan. 

The Atlas is a 1%-stage vehicle with three engines, of which two 
are ‘‘boosters’” and one a “sustainer.”’ All three engines are ignited 
on the ground, the two boosters drop off early in flight, and the 
sustainer engine continues burning to get the whole missile up to 
final speed. A special body structure, a “very thin stainless steel 
balloon” requires continuous pressure to support the ground buildup 
of the required velocity. 

‘1 Tbid., p. 217; Senate Preparedness Subcommittee hearings on ‘‘Major Defense Matters,’’ June 1959, 
Pee bensietitins Committee hearings on 1960 defense bill, pt. 1, p. 923; House of Commons, 
Parliamentary Debates, Weekly Hansard, Vol. 600, No, 65, Cols. 1139- 1140. 
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In the Titan, a two-stage vehicle, only the two booster engines are 
ignited on the ground, and at the booster burnout phase within 130 
seconds of flight, the lower tank section drops off, leaving the sustainer 
to ignite and bring the forward part of the structure to final ICBM 
velocity (24,000 feet per second, or about 15,000 miles per hour). 
The body structure or tank of the Titan has the more conventional 
aircraft configuration. The Titan has advantages from a structural 
standpoint, engine thrust and potential payload capacity; the Atlas 
— engines initially ignited, poses less of an engine failure prob- 
em. 

As in the case of the two IRBM’s, the costs and complications of 
developing two ICBM’s with essentially similar missions have plagued 
defense authorities, and the only resolution again was to continue 
both programs. Secretary of Defense McElroy said that ‘‘the scien- 
tific advisers’? reviewed the Titan program three times and recom- 
mended its continuance.” There was divided sentiment on the matter 
in the Air Staff and elsewhere. General Twining, Air Force Chief of 
Staff, made it plain that the advice of the civilian scientists prevailed. 
Even the Bureau of the Budget got into the act, recommending that 
the Department of Defense consider eliminating the Titan program 
and putting more emphasis on the Atlas and Minuteman.“ 

The decision to proceed with both the Atlas and Titan programs 
reaffirmed the Air Ferce position, after a review of the problem 
in mid-1958, that the reliability of neither system was yet sufficiently 
established, and— 


the Air Force cannot, at this time, risk the security of the 
country by untimely adoption of a single system until 
completion of research and development provides irrefutable 
evidence of superiority.” ® 


Favoring a choice between the two ICBM’s were the easier job 
of supporting one weapon system in the field from the standpoint of 
training, construction and logistics; and the money savings that 
would accrue, estimated at $200 million over the entire period of 
the force buildup. On the other hand, $1 billion already had been 
invested in the Titan at the time of the study. Those in favor of 
continuance cited its greater “growth potential” than the Atlas in 
terms of increased military payloads and range and as a vehicle for 
space programs. They saw in the wider industrial base of two 
programs the benefits of competition, flexibility, and the possibilities 
for a quicker force buildup, particularly in a critical period.” 


STRATEGIC CONSIDERATIONS 


The strategic variables and other factors involved make it virtually 
impossible to appraise these two programs from a cost standpoint. 
If the dominant consideration were to overcome the “‘missile gap,” 
a case could be made for stepping up Atlas production, whatever the 
technical limitations of the missile, since the Titan time scale is 2 
years later. Convair executives, in fact, argued this case to the 

. Senate Appropriations Committee hearings on 1960 defense bill, pp. 727-728. 
46 oni kapbiinitatinn Committee hearings on 1960 defense bill, pp. 855, 923. 
47 Senate Preparedness Subcommittee hearings on ‘‘Major Defense Matters,’’ June 1959, pt. 2, p. 247. 


48 House Appropriations Committee hearings on 1960 defense bill, pt. 5, 863. 
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Air Force. They contend that the “growth potential” of the Atlas 
also is large, and that economies can be achieved in sustained pro- 
duction beyond the 90 missiles now planned. 

The complex arithmetic of strategic missile power poses other cost 
problems. ‘To gain time, the first Atlas squadrons will not be in 
Seonhiand bases, whereas the Titans will be slaved underground in an 
environment hardened to 100 p.s.i. at hoot extra costs in construc- 
tion that cannot yet be precisely determined. As against both the 
Atlas and the Titan, the Minuteman, as a second generation ICBM, 
is celebrated as the real “economy” package in missilery. It will be 
smaller, mobile, quicker in reaction time, and easier to harden and 
handle because of the solid fuel which eliminates the complicated 
equipment and handling problems that go with big liquid-fueled 
missiles. At the same time, the Minuteman payload will be smaller 
and presumably not effective against hardened enemy targets. The 
Titan, it has been said, will be able to deliver a payload seven or eight 
times that of the Minuteman.” ARPA currently has undertaken a 
multiple approach solid propellant research program designed to in- 
crease Minuteman fuel efficiency by 10 to 20 percent, or enough to 
double the size of its payload. 

In any event, the strategic necessities of the present cannot be 
traded off for the economies of the future Minuteman. As stated in 
the report of the House Appropriations Committee: © 


There is considerable reluctance to accept fully the cum- 
bersome and expensive liquid propellant Atlas and Titan 
intercontinental ballistic missiles. Yet, these missiles offer 
us our only hope of an early operations capability in quan- 
tity. The proposed solid propellant Minuteman ICBM is 
expected to be much more reliable, much cheaper and more 
desirable than the Atlas and Titan, but the Minuteman 
simply has not been perfected and will not be available for 
several years. If we are to have an early and significant 
ICBM capability, we must attain it through the Atlas and 
Titan programs, principally through the Atlas, which is 
more advanced in time. 


In the final analysis, the ‘‘mix’’ of strategic weapons, which includes 
manned bombers, a few pilotless missiles, 1RBM’s and ICBM’s, thus 
becomes a matter of opinion and circumstance, in which cost consid- 
erations must be balanced against complex and variable strategic 
factors, with many sources— military and civilian, scientific and lay, 
business and governmental, executive and Congressional—influencing 
the total situation at any given time. 


s House Appropriations Committee hearings on 1960 defense bil), pt. 1, pp. 842-843. 
51 House Rept. No. 408, 86th Cong., 1st sess., p. 13. 





V. DEVELOPMENT OF THE ICBM PROGRAM 


The origin of the ICBM program is identified by the Air Force 
with early contractor studies dating back to 1946. A contract was 
signed in that year with Consolidated-Vultee (now the Convair Divi- 
sion of General Dynamics Corp.) to study stabilization, guidance, 
and powerplant problems for a missile with a range of 1,500 to 
5,000 miles. 

This early study effort on long-range missiles was intermittent, 
being put aside several times in order to concentrate limited funds 
and resources on other more promising missile projects and bombers. 
During 1948-50 the contractor conducted limited ICBM research 
with company funds, and in 1951 the Air Force awarded a new con- 
tract to the same company for further study and development work. 
That year, by agreement with the Air Force, the contractor settled 
on a ballistic rather than a glide-rocket approach. 

The decisive technological event which brought the ICBM into 
prominence was the ‘thermonuclear breakthrough” in 1952-53. 
Until that time the problem of heavy warhead weights threatened to 
defeat the ICBM, because warhead delivery demanded power in 
rocket engines and precision in guidance systems of magnitudes 
which then appeared remote from achievement. When scientists 
working for the Atomic Energy Commission forecast in 1953 that 
warhead weights could be greatly reduced without loss of explosive 
effect, the ICBM took on a new and vastly more promising aspect. 


MILLIKAN COMMITTEE REPORT 


At the end of 1952, the new possibilities for the ICBM were fore- 
shadowed in the report of an ad hoc advisory committee to the Air 
Force’s Scientific Advisory Board. The ad hoc panel, set up at the 
request of Lt. Gen. L. C. Craigie, then Air Force Deputy Chief of 
Staff for Development, was headed by Dr. Clark B. Millikan of the 
California Institute of Technology. 

In December 1952 the group visited contractor plants, received Air 
Force briefings, and submitted a report recommending, among other 
things, that the Air Force should continue its ICBM project, that 
certain design requirements should be adjusted to confrom to antici- 
oe warhead developments, and that Convair should continue to 

ave general responsibility for the project in view of its promising 
studies of difficult problems. 

However, in place of a large test vehicle proposed by Convair for 
immediate construction, the panel recommended certain step-by-step 
actions to solve crucial problems in guidance, propulsion, reentry 
and heating, and other areas. The panel believed it was too early 
to make a realistic estimate of the time required to achieve a proto- 
type military weapon. Convair’s estimate that the job could be done 
by 1962 was regarded by the group as a minimum date if a high-level 
effort were sustained. , 
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In mid-1953, Trevor Gardner, armed with a missile study mandate 
by the Secretary of the Air Force and the Secretary of Defense, looked 
back on the recommendations of the Millikan Committee report and 
found it lacking in urgency and insufficiently concerned with the 
implications of the thermonuclear breakthrough; furthermore, he 
believed that the Scientific Advisory Board to the Air Force, as a part- 
time technical group, could not do justice to the evaluation needed. 
He determined, against the advice of military associates in the Air 
Force, that a full-time technically qualified group should be organized. 
He was convinced that the Air Force specifications for the ICBM were 
unrealistic from the beginning and lacking in awareness of new develop- 
ments in atomic technology—an awareness which Mr. Gardner himself 
gained by working closely with a nuclear panel of the Scientific Advi- 
sory Board. 


STRATEGIC 





MISSILES EVALUATION COMMITTEE 


Winning approval for his idea by Air Force Secretary Talbott, and 
advised and assisted by the late Dr. John von Neumann, then at 
Princeton University, and Prof. Charles C. Lauritsen of California 
Institute of Technology, both of whom he sought out, Mr. Gardner 
recruited a panel of distinguished scientists from university and busi- 
ness circles. Assembled in October 1953 under the chairmanship of 
Dr. von Neumann, the group became known as the Strategic Missiles 
Evaluation Committee. This group was separate from the Gardner 
Committee, noted in section I, which was an inhouse group of military 
and civilian personnel of the Department of Defense concerned with 
missile programs other than the intercontinental-range missile. 

Serving on the 11-member panel were three who had been on the 
Millikan Committee; Dr. Millikan himself, Dr. George B. Kistia- 
kowsky of Harvard University, and Dr. Hendrik Bode of Bell Tele- 
phone Laboratories. Other members were Drs. von Neumann and 
Lauritsen; Dr. Allen E. Puckett. of Hughes Aircraft; Prof. Jerome B. 
Wiesner of Massachusetts Institute of Technology; Lawrence A. 
Hyland of Bendix Aviation Corp., Dr. Louis G. Dunn of California 
Institute of Technology; and Drs. Simon Ramo and Dean Wool- 
dridge of the Ramo-Wooldridge Corp. 

Continuity was to be given the work of the Committee by a full- 
time technical staff. The Rand Corp., a private, nonprofit organiza- 
tion engaged in scientific studies and operational analysis for the Air 
Force, was considered first, but then ruled out as too heavily en- 
trenched in Air Force programs. Mr. Gardner tried to induce the 
California Institute of Technology and the Massachusetts Institute 
of Technology to provide such technical services. Both institutions, 
already heavily committed to Government work, were reluctant to 
take on the assignment, and would accept only if no other resource 
were available. 

RAMO-WOOLDRIDGE SUPPORT ROLE 





A likely alternative suggested itself to Mr. Gardner in the presence 
of Drs. Ramo and Wool ridge, who had just left Hughes Aircraft 
with a small nucleus of other Hughes’ employees to form their own 
company. Dr. Ramo was a longstanding acquaintance of Mr. 
Gardner’s; the latter also was highly impressed with the work that 
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Drs. Ramo and Wooldridge had done at Hughes on the Falcon air-to- 
air missile for the Air Force. He approached them with a suggestion 
that they act as the technical staff for the Strategic Missiles Evalua- 
tion Committee. Drs. Ramo and Wooldridge accepted (and became 
members of the Committee as well), although Mr. Gardner found 
them reluctant to accept the technical staff assignment in view of their 
desire to build up their newly formed company for advanced research. 
They were concerned also about the aircraft industry reaction, since 
the industry would be the customers for their future work. The staff 
role was effected by an Air Force contract let to the Ramo-Wooldridge 
Corp. in October 1953. 

Mr. Gardner asked Convair to make an evaluation as a separate 
end effort of the maximum Atlas program. This was presented to 
Mr. Gardner as a report and became technical ‘‘input’’ to the Strategic 
Missiles Evaluation Committee. 

Confining its study to long-range intercontinental strategic missiles 
under development by the Air Force, the Strategic Missiles Evaluation 
Committee tendered a report to the Air Force in Februar y 1954. 
The Navaho, Snark, and Atlas projects were critically examined and 
recommendations made in each case. 


SMEC FINDINGS 


Primary emphasis was given to the ICBM project. The Com- 
mittee said that while Convair deserved credit for its pioneering work 
after World War II, the project should be radically reorganized and 
the Convair framework transcended in order to achieve a useful 
military vehicle in a reasonable span of time. In other words, the 
von Neumann Committee, unlike the Millikan Committee of a year 
before, was not content to let the Atlas project remain wholly in 
the hands of the Convair organization. Somewhat more optimistic 
than the Millikan Committee, which envisaged a 10-year minimum 
time period for an operational ICBM, the von Neumann Committee 
put the time period at 6 to 8 years—providing its recommendations 
were adopted. 

More important than the technical problems of target accuracy, 
warhead weight, reentry, guidance, launching time, and base pro- 
tection, all of which were considered, the von Neumann Committee 
believed that the most urgent and immediate need in the ICBM 
program was to set up a new development-management agency for 
the whole program, including the Convair effort. 

The first task of this new agency would be to make a new and com- 
prehensive weapon study, explore alternate approaches to several 
critical problems, and up-date military specifications in the light of 
progress in atomic warhead technology. Within a year, the study 
group could recommend in full derail redirected, expanded, and 
accelerated ICBM program. Until these recommendations were in, 
it would be unwise to make heavy financial commitments, freeze 
early design, and plan production. In the meantime production 
engineering and hardware work by Convair and others would be 
curtailed or stopped, and all decisions for the immediate future 
would be regarded as temporary and subject to later overriding 
control by the new management group. 
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Upon the extension and acceleration of the ICBM project, the new 
group then could give technical direction to the whole program, em- 
ploying scientists and engineers unusually competent and able to 
make systems analyses, supervise research, and completely control 
the experimental and hardware phases of the program—then and in 
the future. The caliber and strength of the directorial team needed 
was such as to probably require the recruitment of highly competent 
personnel from university, industry, and Government sources by the 
highest level executives of the Government. 

The von Neumann Committee believed that the development- 
management group, in addition to its major task of attaining ICBM 
capability in the shortest possible time, should have responsibility 
for advanced research phases of a continuing ICBM program. To 
speed its work toward the ICBM goal in 6 or 8 years, it was recom- 
mended that the new group be relieved of excessive detailed Govern- 
ment regulations. 


RAMO-WOOLDRIDGE PARTICIPATION 


Considering the decisive impact of the Strategic Missiles Evalua- 
tion Committee report on the future course of the ICBM program, 
the distinctive management arrangement that evolved from it, and 
the continuing contractual role of the Ramo-Wooldridge Corp. in the 
program, the question naturally arises as to the degree of Ramo- 
Wooldridge participation in developing the report. To the extent 
that Ramo-Wooldridge authored the report, apart from its technical 
merits, they became in a certain sense the beneficiaries of their own 
handiwork. 

The cover page of the documents comprising a copy of the report 
which the subcommittee staff examined bears the identification sym- 
bol RW008-14 (revised), Copy 14 of 16, and is dated February 10, 
1954. The RW symbol signified the Ramo-Wooldridge Corp. Dr. 
Ramo testified that while he and Dr. Wooldridge participated fully 
in the Committee deliberations and in the decisions arrived at, the 
report was a genuine collective effort of the group, and that in a 
technical staff capacity he acted as a “servant” of the Committee, 
to edit grammatical and other errors, check corrections with the 
Committee members, and distribute the document to them after the 
meeting.! General Schriever and Richard E. Horner, Assistant 
Secretary of the Air Force (Research and Development), also testified 
that the report was drafted by the whole Committee. Mr. Horner 
said that the ‘““RW” symbol on the covering memorandum signified 
a perfunctory transmittal of the Committee report by Ramo-Wool- 
dridge as a “support” responsibility under its contract. 

The Subcommittee does not suggest that the members of the 
Strategic Missiles Evaluation Committee were anything but strong- 
minded and independent in their thinking. In the nature of the case, 
however, the Committee was better suited to approve or modify than 
to initiate and develop recommendations. Ramo-Wooldridge, as the 
technical staff, had a very important part in drafting the report. 
An Air Force Inspector General’s report of a later date, noting the 
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company’s technical support role in the study of the ICBM program, 
said: ? 
In connection therewith, R-W had recommended a 12- 


month program of technical evaluation and system analysis 
of Project Atlas. 


The Strategic Missiles Evaluation Committee had approved this 
recommendation, and the Air Force decided Ramo-Wooldridge was 
“the logical choice”’ to carry on the study, since by now it had valu- 
able background experience through the technical studies, had tal- 
ented personnel, and was uncommitted to other contractual work. 
The long-range analytical studies under the new contract—said the 
Inspector General’s report, quoting the contract terms—were to be— 


in connection with conclusions and recommendations result- 
ing from the performance of the research accomplished under 
[the first] contract.* 


Complementing the von Neumann Committee report on the 
ICBM, which Ramo-Wooldridge helped to formulate, was a study of 
the Rand Corporation. This was the latest of several Rand studies, 
indicating the feasibility of an intercontinental-range missile. Its 
February 1954 report, according to the Air Force, also recommended 
“drastic revision” of the Atlas program, a new and comprehensive 
study of the various approaches, a new Air Force agency to accom- 
plish this study and manage the reoriented program, the adjustment 
of performance requirements, and the application of high priority and 
necessary funds. The Rand and von Neumann studies reportedly 
agreed that if these actions were taken, an ICBM could be built by 
1960-62. 

REDIRECTION OF MISSILE EFFORT 


With the Rand and von Neumann Committee reports in hand, Air 
Force authorities took steps to prepare for a reorganized and redirected 
strategic missile effort. Mr. Gardner sent a memorandum dated 
March 11, 1954, to Air Force Secretary Talbott and General Nathan 
F. Twining, Air Force Chief of Staff, stating that the Air Force agencies 
as then organized and the Atlas program as then constituted could not 
produce a weapon with early operational capability. A dramatic 
speedup of the program was needed, and this could be achieved by 
appointing a high-ranking military officer to be in charge of the 
ICBM program, and by giving him unusual channels of communica- 
tion and strong authority. 

Mr. Gardner’s recommendations bore fruit. The Air Research and 
Development Command was directed to set up a new field organiza- 
tion for the ICBM and staff it with a military-civilian group of the 
highest technical competence. This group, after a year’s study, 
would be expected to recommend in full detail a redirected, expanded 
and accelerated program. 

In May 1954, Ramo-Wooldridge was given a letter contract to 
carry on the 12-month study program. At the same time its original 
contract of October 1953, under which technical support was given 
to the Strategic Missiles Evaluation Committee, was continued for 


2 Hearings, p. 675. 
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the separate purpose of long-range studies in the fields of electric 
countermeasures and air defense. 


SCIENTIFIC ADVISORY COMMITTEE 


The Strategic Missiles Evaluation Committee nominally passed 
out of existence with the presentation of its report in February 1954. 
Mr. Gardner recommended, however, that a scientific group of this 
kind be maintained, and accordingly it was reconstituted in April 
1954 as the ICBM Scientific Advisory Committee, still under the 
chairmanship of Dr. von Neumann, but with some changes in 
membership. 

The group was expanded from 11 to 17; among the new members 
were Dr. Herbert F. York, later to become Director of Research and 
Engineering for the Department of Defense, Frank R. Collbohn, 
President of Rand Corporation, and Brig. General Charles A. Lind- 
berg. Drs. Ramo ae Wooldridge stepped off, considering it no 
longer appropriate to retain Committee membership while performing 
contractual studies, particularly since a permanent role for their 
company in the ICBM program was foreseen.‘ 

A formal charter came somewhat later, in a submission from Secre- 
tary Talbott to Dr. von Neumann in January 1955. The Advisory 
Committee’s mission was to assist the Air Force in achieving the 
earliest ICBM operational capability. The Air Force Secretary was 
to designate the chairman and members. A military director in the 

erson of the Commander, Western Development Division of the Air 
Besnateh and Development Command, was to be an ex officio member 
and “‘directly responsible to the Commander of ARDC and the Chair- 
man for all actions and matters concerning the Committee’’; the 
military director also was to provide the secretariat. 

The Western Development Division was the name given to the 
field organization for the ICBM in Inglewood, Calif., established by 
the Air Research and Development Command. This action was 
taken pursuant to an Air Force headquarters directive of June 21, 
1954, that the field office be established on the West Coast with a 
general officer in command. General Schriever, then assistant 
to the ARDC commander, was given this post, with authority 
to build the ICBM as a complete weapon system. This authority 
included the development of recommended operational, logistic and 
personnel concepts.® 

Established July 1, 1954, the organization was designated the Air 
Force Ballistic Missile Division on July 1, 1957.6 At Headquarters, 
U.S. Air Force, the Office of Assistant Chief of Staff for Guided 
Missiles was created as a “central point of contact” on guided missile 
matters and was made responsible for direction and control at the 
headquarters level. 


? 


ALTERNATE MANAGEMENT CONCEPTS 


Early in July 1954 the Scientific Advisory Committee was assembled 
to hear General Schriever’s plans for organization and management 
of the ICBM program. After discussing certain technical problems 

4 Hearings, pp. 217, 742. 
5 Hearings, p. 675. 


6 ARDC General Order No. 42, dated July 15, 1954, and General Order No. 13, dated May 21, 1957, 
effected, respectively, the establishment of WDD and its name change to AFBMD, 
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and expressing concern whether General Schriever had been given 
sufficient authority to cope with them, the Committee admitted 
Convair personnel to the meeting. Gen. Joseph T. McNarney (re- 
tired) and other Convair representatives outlined their management 
concept of the ICBM program and made a bid for complete weapon 
system responsibility. Committee members were not impressed; later 
they voiced disappointment in Convair’s standpat position and ex- 
pressed doubt that Convair’s management structure was strong 
enough to handle the whole ICBM program. 

Ramo-Wooldridge’s role also was discussed, and on the sec ‘ond day 
of the meeting Dr. Ramo made a presentation of his company’s pro- 
posed relationship to both General Schriever’s military staff and to 
the contractors. He proposed that Ramo-Wooldridge have a small 
but highly competent staff to provide General Schriever with tech- 
nical studies and advice on program planning and direction. Actual 
development work would be carried out by contractors, including 
one systems contractor, which might be Convair or some other 
company. Atter the initial system studies permitted certain engi- 
neering decisions to be made and set the basic approach to the prob- 
lem, Ramo-Wooldridge’s role then would be to support the systems 
contractor and to assist General Schriever in evaluating its work. 

Mr. Quarles, then Assistant Secretary of Defense (Research and 
Development), and present at the meeting as a “guest’’ (as he de- 
scribed his role to the Subcommittee), stated. his belief that systems 
responsibility must be clearly delineated—either the so-called systems 
contractor (Convair) had to be judged competent, in which case 
Ramo-Wooldridge was part of the Air Force or ‘‘customer”’ organiza- 
tion and could be small, or else Ramo-Wooldridge clearly must have 
systems responsibility, in which case its size should not be restricted 
but be large enough to exercise strong technical direction in a line 
position over the other contractors. 

The members left the Committee meeting with a rather general 
opinion that Convair was not strong enough for systems management 
of the Atlas project and that other air frame companies also were lack- 
ing in this regard. A series of conclusions and recommendations later 
sent out to the Committee members by Dr. von Neumann called for, 
among other things, widening the industrial base of the ICBM pro- 
gram, bringing in a second propulsion contractor, starting various 
smaller research and study projects under contract with industrial 
organizations to supplement the Ramo-Wooldridge technical studies, 
and arriving at an early decision as to how much systems responsibility 
would be retained by WDD and how much would be placed in any one 
contractor, Pending that decision, Convair was not to be given 
cause to understand it was the systems contractor. 

Shortly after the meeting, General Schriever received a message 
from Gen. Thomas Power, ARDC commander, dated July 30, 1954, 
which asked what role Ramo-Wooldridge would play in the ICBM 
program, and specifically who was to be responsible for the level 
of engineering decisions usually exercised by a prime weapon system 
contractor. General Schriever then prepared a study of the develop- 
ment-management organization which he submitted under date of 
August 18, 1954. Ramo-W ooldridge executives were among the many 
people he consulted in industry, science and the military, in prepara- 
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tion of the study, but General Schriever made it plain that the findings 
were his own.’ 

The organizational alternatives evaluated by General Schriever 
were: (1) A single prime contract to one industrial organization to 
manage and provide complete development, as recommended by Con- 
vair; (2) the creation of a new large laboratory within a university; 
(3) the existing (tentative) organization, criticized by the Scientific 
Advisory Committee and Mr. Quarles, whereby Ramo-Wooldridge 
acted in a technical staff capacity to the WDD commander, but 
systems responsibility would more or less reside in the prime con- 
tractor; and (4) placing full responsibility in Ramo-Wooldridge as a 
line organization for systems engineering and technical direction of a 
group of contractors while retaining its technical staff relationship to 


WDD Headquarters. 


Prime Contractor Method 


Under the system proposed by Convair, the Air Force would set 
requirements, select contractors, and determine procurement specifi- 
cations for the operational weapon system. The systems contractor 
(Convair) would be responsible for functional design and systems 
engineering; detailed project estimates, evaluation of procurement 
specifications; administration of subsystem designs, schedules and the 
like; and integration of the subsystems and the weapon system as to 
performance, environment and flight testing, and production. Ramo- 
Wooldridge, if retained in the picture, would be a small staff of 25 to 
50 persons, presumably acting as an advisory group to the WDD 
commander and supervising study contracts with universities. 

General Schriever saw compelling factors against the adoption of 
the single prime contractor approach. Complex requirements of the 
ICBM and the predominant role of systems engineering in insuring 
that the requirements were met, demanded an across-the-board com- 
petence in the physical sciences not to be found in existing industrial 
organizations. Scientists rated the aircraft industry relatively weak 
in this phase of engineering, which was closely tied to recent advances 
in physics. The aircraft industry, moreover, was heavily committed 
on major projects, as shown by existing backlogs. Its ability to 
to hire the necessary scientific and engineering talent at existing pay 
scales was doubted, and with the profit motive dominant, scientists 
would not be particularly attracted to the low-level positions accorded 
such personnel in the industry. 


University Laboratory Method 


Establishing a new large laboratory within a university would 
have the advantage of attracting prominent scientists, but such an 
institution was not believed suitable for a project that would involve 
hardware development and production by a large and widespread 
industrial team. A university group was not the proper vehicle for 
control and management of such a major industrial operation, and 
besides, universities were reluctant to take on a responsibility of this 
broad scope. 


Ramo-Wooldridge as Technical Staff 
Under the concept which Ramo-Wooldridge had proposed, the 


company would be a staff adjunct to General Schriever, with 100 or 
200 scientific and engineering personnel making systems analyses 
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and evaluating alternate approaches while monitoring the systems 
contractor. The latter would have systems engineering responsi- 
bility encompassing both the associate contractors and his own 
subcontractors. 

It was this concept which struck the Strategic Missiles Evaluation 
Committee as unclear and unwieldy, and which caused Mr. Quarles 
to raise objections. The fact that the Committee was composed of 
scientific rather than industrial management experts did not detract 
from their judgment in such matters, in General Schriever’s view, 
since a number of them had assisted the Government at the highest 
levels in carrying out important technical programs. Nevertheless, 
the lack of clarity in the Ramo-Wooldridge proposal had to be 
acknowledged. 


Ramo-Wooldridge as Systems Engineer 


Accordingly, General Schriever decided that the organization had 
to be recast in terms that clearly defined the role of Ramo-Wooldridge 
in relation both to the Air Force and Convair. Management of the 
ICBM project, bearing in mind the conviction of the Strategic 
Missiles Evaluation Committee that the Convair framework must be 
transcended, demanded that the Air Force deal directly with a team of 
industrial contractors, each in a specialized industry sector, rather 
than assign this function to a prime contractor. Lacking the scientific 
and engineering talent of the high order required, and unable to recruit 
it under civil service, the Air Force could not itself assume the weapon 
system responsibility and provide strong technical direction and 
systems engineering. Ramo-Wooldridge had the staff (and the ability 
to recruit additional staff) possessing the talents for these services. 
It remained only to define their responsibility and authority for 
performance. 

The logical solution, as General Schriever saw it, was to relieve 
Convair of the functions of technical direction and systems engineering 
and vest them squarely in Ramo-Wooldridge as a line responsibility 
and authority. But Ramo-Wooldridge, a prime contractor in this 
regard, still would be part of the Air Force family, operating from 
WDD Headquarters and giving technical advice to the Air Force. 
The Air Force would control Ramo-Wooldridge, and Ramo-Wool- 
dridge would control the associate contractors (for missile assembly, 
flight test, propulsion, guidance control, and other subsystems), who 
in turn would control their subcontractors. In this arrangement, 
Convair would be one of the associate contractors, having important 
responsibility for missile assembly, but looking to Ramo-Wooldridge 
for the technical direction and systems engineering which otherwise 
Convair would have performed as the prime contractor. 

Executive control and program management in the broad sense 
would be retained by the military, as would responsibility for con- 
tracting. The actual work of letting and administering contracts 
would be performed by the AMC component of the WDD complex. 

All in all, General Schriever concluded, this was the best and most 
flexible arrangement and commanded the widest area of support. 
The industrial base would be broadened through the use of associate 
contractors; the Air Force would have overall management control 
while drawing upon technical talents of Ramo-Wooldridge to direct 
and integrate the contractor efforts in developing a weapon system; 
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scientists of high standing would be attracted to the Ramo-Wooldridge 
organization and thus their services would be available for the 
prograin. 

The Ramo-Wooldridge staff, under this concept, would, of course, 
expand (to about 400 it was then estimated), and the buildup of the 
company might be the subject of criticism. The extenuating factors, 
as General Schriever saw them, were: (1) Ramo-Wooldridge appeared 
to bein a unique position timewise to fill this important Air Force need; 
(2) the company would not be permitted to benefit from production 
or development contracts; and (3) the participating contractors 
could supply some of the technical and engineering personnel, par- 
ticularly during the study phase leading to a ‘redirected program, thus 
keeping the Ramo-Wooldridge buildup in reasonable bounds. 


Another Alternative 

The alternatives which General Schriever considered and rejected 
in favor of Ramo-Wooldridge as system engineer and technical director 
of the ICBM program, we may note, did not exhaust the possibilities. 
Conceivably the Air Force might have called upon the Army’s missile 
team at Redstone to build the ICBM. In mid-1954, when the ICBM 
management pattern was being developed, the Army team probably 
had more cumulative experience of a theoretical and practical sort in 
ballistic missiles than any other organization in the country. A pro- 
vision of law (10 U.S.C., Sec. 9532) ives the Secretary of the Air 
Force the option of having needed supplies ‘“‘made in factories, arsenals 
or depots owned by the United States, so far as those factories, arsenals 
or depots can make those supplies on an economical basis.”’ But the 
possibility of using the Army’s missile-building resources was not 
seriously considered by General Schriever. 


ENDORSEMENT OF RAMO-WOOLDRIDGE ROLE 


At a meeting of the Scientific Advisory Committee on October 15, 
1954, General Schriever presented the results of his study and said 
he had recommended to Generals Power and Rawlings, the respective 
ARDC and AMC commanders, that Ramo- Wooldridge be given 
responsibility for systems engineering and technical direction of the 
ICBM program. He reported that these two commanders concurred 
in the new management concept, as did the Air Staff, Mr. Gardner as 
Special Assistant for Research and Development, and Roger Lewis 
as Assistant Secretary for Materiel. Mr. Lewis had directed WDD 
to implement the concept and amend the Ramo-Wooldridge contract 
in line with its new role. General Schriever told the assembled group 
that all contracts let by WDD would contain a statement that systems 
engineering and technical direction would be performed by Ramo- 
Wooldridge. 

Dr. Ramo discussed his company’s role to date in coordinating 
contractors and developing study projects which were to be assigned 
to various big companies. He also stated that the entire ICBM 
program was being placed under the Guided Missiles Division of 
Ramo-Wooldridge, that this division was virtually autonomous and 
was divided into five major groups—guidance and control systems, 
aerodynamics and structures, propulsion, flight tests and instrumenta- 
tion, and weapon systems analysis. 
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Dr. von Neumann read a letter from Mr. Collbohn objecting 
to the role assigned to Ramo-Wooldridge. The Rand Corp. president 
took the position—he later recalled—that the arrangement was 
unworkable in that it would tend to separate responsibility and 
authority in the ballistic missile effort. There were several competent 
contractors, he believed, who could take on the development program, 
whereas Ramo-W ooldridge had no demonstrated competence in the 
ballistic missile field. Mr. Collbohn recommended that Convair 
be kept on the Atlas project as prime contractor, and that one other 
contractor be selected to work in competition with Convair. <A choice 
could be made between the two at a later date, depending on which 
effort proved the more successful. 

Dr. Ramo told the Subcommittee in 1958 that Mr. Collbohn’s 
objections to his company’s role stemmed from a concern that the 
airframe companies would not like it and therefore would refuse to 
participate in the ICBM program—a fear that proved to be ground- 
less.® 

A three-member panel of the Scientific Advisory Committee, 
headed by General Lindbergh, was appointed to consider Mr. Coll- 
bohn’s objections. General Schriever told the Subcommittee that the 
Lindbergh panel, rejecting Mr. Collbohn’s views, reaffirmed the Air 
Force finding that the role marked out for Ramo-Wooldridge and 
already in effect was “logical and sound and should be continued.’’® 


* Hearings, p. 227. 
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VI. RAMO-WOOLDRIDGE AND SPACE TECHNOLOGY 
LABORATORIES 


Under its contractual responsibilities to provide technical direction 
and systems engineering for the ICBM program, The Ramo-Wool- 
dridge Corp. became a dynamic force in the strategic missile effort. 
The company’s growth and development has been intimately tied to, 
and largely a result of, its work for the Air Force. The Ballistic Mis- 
sile Division and Ramo-Wooldridge became, in a real sense, a joint 
enterprise for the prosecution of all the Air Force ballistic missile pro- 
grams. 

To understand the Air Force management concept for these pro- 
grams, it becomes necessary to review the history, structure and opera- 
tions of the Ramo-Wooldridge Corp. ‘This will give perspective to 
its management role and identify the problems created by having a 
private corporation act as agent for the Air Force in directing this 
major part of our defense effort. 


CORPORATE BACKGROUND 


Ramo-Wooldridge was organized as a private corporation in 1953. 
A number of scientists and executives associated with Hughes Aircraft 
Corp. had been dissatisfied with conditions in that company. The 
two men who gave the new corporation its name went into business 
for themselves and were shortly thereafter joined by a number of their 
former associates. 

Dr. Simon Ramo, after a successful career with General Electric, 
had been vice president in charge of operations with Hughes. Dr. 
Dean Wooldridge, soon to become president of the newly formed com- 
pany, had been Hughes’ vice president in charge of research and de- ° 
velopment. Other associates who joined Ramo and Wooldridge in- 
cluded Dr. R. P. Johnson, formerly director of the research and 
development laboratory at Hughes, Lt. Gen. Harold L. George, for- 
merly general manager of Hughes, and other top administrative and 
technical personnel. 

Seeking financial assistance, Drs. Ramo and Wooldridge approached 
officials of the Thompson Products Co. and successfully mterested this 
company in their new venture. Thompson Products had been and 
continues to be a successful manufacturing concern specializing in 
metal products, including aircraft parts, and more recently electronics. 
In 1953 it had net sales of more than $300 million and a net income 
after taxes of almost $10 million. Its stock is publicly held. After 
conferring with Ramo and Wooldridge, it agreed to make a sub- 
stantial investment and provide the needed assistance. 

With small cash investments on their part, Ramo and Wooldridge 
managed to keep control of their new company. The two scientist- 
executives each invested $6,750; Thompson Products put up $165,000 
for which it received 49 percent of the stock. The other 51 percent, 
which was never traded, was held by Ramo and Wooldridge and other 
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key employees who had joined the new company at the start. Pre- 
ferred stock also was issued and purchased in a block by Thompson 
Products for $350,000. There was additional financial backing in that 
Thompson Products agreed at that time to guarantee any leases entered 
into by Ramo-Wooldridge. 

Ramo-Wooldridge’s financial dependence on Thompson Products 
meant, of course, that their future would be affected by the business 
plans of that company. Ramo and Wooldridge may have advertised, 
initially, their primary interest in research and development, but they 
were equally frank about their interest in production. The establish- 
ment of Pacific Semiconductors, Inc., a wholly owned subsidiary of 
Ramo-Wooldridge to engage in the production and sale of electronic 
devices, showed they intended to do more than engage in research and 
development. ‘Thompson Products was clearly interested in Ramo- 
Wooldridge’s commercial potential when its quarterly newsletter to 
shareholders in July 1955 announced that— 


with 250,000 square feet of laboratory space in Los Angeles 
occupied or under construction, and plans already drawn for a 
manufacturing plant in the middle west, Ramo-Wooldridge 
is moving rapidly into such commercial fields as automatic 
electronic computers, guided missiles, transistors and semi- 
conductors, weapons control systems and advance communi- 
cations. 


At a shareholders meeting of Thompson Products on March 30, 1954, 
the number of directors was increased from 9 to 11. The management 
proposed and the shareholders elected Ramo and Wooldridge to fill 
these seats. In January 1955 one of the members of the board of 
directors died, and the shareholders at their meeting that March 
adopted provisions to thereafter limit the board to only 10 members. 


FINANCING THE EXPANSION PROGRAM 


As Ramo-Wooldridge became more and more committed to the 
rapidly expanding Air Force program, a need for new facilities and 
more personnel brought with it a requirement for additional capital 
investment. Ramo and Wooldridge again turned to Thompson 
Products, which announced in June 1955 that up to $20 million would 
be made available to Ramo-Wooldridge to finance its expansion. 

The new arrangement provided that over $4 million would be made 
available for the purchase of new classes of preferred stock, and the 
remaining $16 million in long-range credit evidenced by 10-year notes 
and limited by a specific schedule of maximum borrowings. In 
return for this substantial investment, Thompson Products received 
an option to purchase 70 percent of the common stock then owned by 
Ramo and Wooldridge and their close associates. The option was 
exercisable only in its entirety and during the period of 1964-66. 
Thompson Products had, in addition, a right of first refusal (with 
limited exceptions) upon the first sale of any of this optioned stock. 

Out of this financial arrangement came a more complex capital 
structure and a much closer relationship between Thompson Products 
and Ramo-Wooldridge. The parent company owned all of the 
40,000 shares of cumulative preference stock authorized and issued 
at $100 par value per share. Thompson Products also owned 
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3,500 shares of another class of preferred stock which had a par value 
of $100 per share. The common stock was divided into two classes. 
Thompson Products owned all of the 21,656 outstanding shares of 
Class A stock and was authorized to purchase such additional shares 
necessary to maintain 49 percent control of all common stock out- 
standing; also 25,500 shares of Class B common stock were authorized, 
of which 2,960 shares were held as treasury stock. 

A 10-year voting trust agreement was entered into at the time of, 
and as a part of, the new financing agreement. In this trust 15,167 
shares of Class B common stock were deposited. Ramo, Wooldridge, 
and George served as trustees. The structure and arrangements 
were such that two of these three trustees could elect a majority of 
the board of directors of the Ramo-Wooldridge Corp. Thompson 
Products held the options cited above, and during the course of the 
next 3 years purchased more Ramo-Wooldridge common stock from 
some of the minor shareholders. 

Sitting on Ramo-Wooldridge’s board of directors were top official, 
of Thompson Products, including its own chairman of the boards 
president, and two vice presidents. Three of Ramo-Wooldridge’s 
executives were members of the Thompson Products board of directors. 
During the period from 1953 to 1957, the intercorporate sales between 
Ramo-Wooldridge and Thompson Products totaled $1.7 million. 
Thompson Products also had a substantial equity investment and an 
outstanding loan of almost $4 million in Ramo-Wooldridge’s sub- 
sidiary, Pacific Semiconductors, Inc. This, in essence, was the 
corporate status of these two companies as it stood until 1958. 


CORPORATE OPERATIONS 


The varied activities of the Ramo-Wooldridge Corp. have been 
complex in nature and widely misunderstood by the public, the 
Congress and in fact by many in the military. The Subcommittee 
believes that a brief analysis of the corporate operations will be both 
informative and relevant to the purpose of this report. 

The work performed by Ramo-Wooldridge can be divided essentially 
into two categories: (1) Research and development and manufacture 
of electronic devices, and (2) support provided for the Air Force 
ballistic missile programs. Prior to the merger in 1958 of Thompson 
Products and Ramo-Wooldridge (to be discussed shortly) the two 
categories of work were allocated to two operating divisions of the 
corporation. 

One, called the General Electronics Group, conducted research and 
development or manufacture, or both, in such fields as electronic 
reconnaissance techniques, automobile smog suppression, computer 
devices, air navigation and traffic control, electronic data processing 
and advanced communication techniques. Most of this work was 
done under Government contract. In addition, Pacific Semicon- 
ductors, Inc., the subisidary cited above, was established as a supplier 
of such electronic items as rectifiers, diodes and transistors. To the 
extent that Ramo-Wooldridge engaged in the quantity manufacture 
of any products, it was done in these fields by these divisions of the 
corporation. 

he other major part of the corporate operation was handled by 
the Guided Missiles Research Division. This division was sub- 
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sequently reconstituted as Space Technology Laboratories and 
incorporated in December 1957 as a wholly owned subsidiary of 
Ramo-Wooldridge. It remained in this status until the merger in 
1958. 

The work carried out by Ramo-Wooldridge for the Air Force had 
several aspects. Preeminent was its role as technical director and 
systems engineer of the ballistic missile programs. 

The technical direction duties of Ramo-Wooldridge, and now STL, 
include supervision of flight programs, periodic technical meetings 
with contractors, monitoring of subsystem design work in critical 
areas, conducting of organizational evaluation tests and, when neces- 
sary, issuance of formal technical directives to the various contractors 
in coordination with the Air Force. 

The company’s role in the Air Force management system for 
ballistic missile projects starts with the initial plan it helps to draw 
up at BMD headquarters. This plan goes to the associate prime 
contractors as a guide in their preparation of detailed program plans 
for their particular subsystems. The detailed plans come back to 
headquarters and are integrated into a master program plan. When 
released, this becomes basic authority for carrying on contract work. 
In this manner key dates are set as targets and milestones in measur- 
ing progress. 

To review the status of programs, so-called Technical Directive 
meetings are held regularly, chaired by Ramo-Wooldridge (now STL) 
representatives, and scheduled in advance so that Ramo-Wooldridge 
specialists can meet with their opposite numbers in each of the 
contractor organizations. The results of such meetings often become 
written directives processed by BMD and released as legal amend- 
ments to basic contracts. 

The importance of Ramo-Wooldridge’s systems engineering role was 
emphasized by Air Force and company witnesses, who pointed out 
that a complex weapon system demands vigorous control of sub- 
system design and production. 

Dr. Ramo told the subcommittee that the systems engineering 
organization decides “how big the missile should be, what warhead it 
carries, what accuracy it can be expected to have, how to get that 
optimum accuracy by the proper interaction between the rocket 
engines that produce the thrust and the gyros that hold direction. 
The systems engineering organization decides how many tests one 
must call for to get the information required and, hence, how many test 
facilities are needed to provide these data on a timely basis.” ! 

Separate development and construction of the airframe and con- 
trols, the guidance system, the propulsion system, the warhead and 
nose cone would be of limited value unless each subsystem is made 
responsive to the needs of another and all are made a part of a total 
weapon system. ‘The first and in a sense primary task of the system 
engineer is to draw up a set of specifications making the performance 
of each subsystem and its interactions with every other mutually 
compatible. The system engineering tasks encompass not only inte- 
gration of the weapon hardware designs but the control of the test 
and operational environment in which the weapon is put to work. 

To perform its duties of technical direction and systems engineerin 
more effectively, the company conducts laboratory experimental Work 
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when more technical information is needed. This advanced experi- 
mental work also provides basic data on missile problems, improves 
the state of the missile art, and prepares the way for future work. 

The company also provides technical staff assistance to BMD for 
the analysis of new and potential missile systems, the analysis of 
intelligence data, the targeting computations and programing for 
early SAC missiles, and the technical training of selected Air Force 
officers. This work is performed in a staff rather than a line capacity. 

Finally, the company provides certain nontechnical support to 
BMD. This includes a variety of services such as maintenance, com- 
munications, and clerical work. Manpower freezes over the past few 
years had caused the Air Force to look elsewhere for some of these 
administrative services. The requirement was initially filled by 
contract with Ramo-Wooldridge. STL has expressed little interest 
in continuing such housekeeping support, and the Air Force has stated 
that while these services have been useful and economical, it has and 
will continue to replace contractor with civil service personnel. 

Of the work done for the Air Force missile programs, the major 
part is related to systems engineering and technical direction. Ap- 
proximately half the dollar volume of Ramo-Wooldridge sales to the 
Air Force and about 60 percent of the top technical personnel are 
allocated to these efforts. Staff support for the Air Force, laboratory 
experimentation and systems analysis, in dollar and personnel terms, 
also make demands on the company’s capability but are minimal in 
proportion. 

In addition to and apart from this work on the missile program, 
Ramo-Wooldridge (now STL) has undertaken to carry out certain 
space projects for the Air Force, the Advanced Research Projects 
Agency and the National Aeronautics and Space Administration. 
These agencies have utilized the Corporation’s supervisory capability 
by awarding systems engineering and technical direction contracts for 
a communication satellite, a navigation satellite, a meteorological 
satellite and other programs. The company also has done a variety 
of work on experimental space flight projects. It has designed, fabri- 
cated and tested a portion of the airborne and ground-based hardware 
used in various space projects. The 1958 “pioneer” lunar probe pro- 
vram (Thor Able-1) is a recent example of STL’s effort in this deld. 

he company is devoting a much greater portion of its technical facili- 
ties and personnel to the space program in 1959 than it did in 1958. 


FACILITIES 


BMD headquarters at  pahihyate Calif., houses both Air Force and 


Ramo-Wooldridge (now STL) personnel. The company owns or rents 
more of the buildings than does the Government, and in this sense 
the Air Force is the tenant rather than the landlord. According to 
the Air Force, the limitations of time and the immediate lack of funds 
prevented BMD from initiating its own construction program in 1954, 
with the result that many of the buildings and laboratories to be 
used were built by the Ramo-Wooldridge Corp. 

Three of the buildings were constructed through financing by the 
Employees Pension Fund of Thompson Products Co. Two of these 
were subsequently acquired by the Air Force at a sales price which 
covered all costs incurred by the Pension Fund and Ramo-Wooldridge 
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for the buildings. Two other buildings were constructed at Ramo- 
Wooldridge expense and then sold to the Mellon National Bank & 
Trust Co. at book value. The bank immediately leased them back to 
the company. 

The other buildings of the BMD complex were acquired by Ramo- 
Wooldridge under lease, the cost of which is reimbursed under the 
Air Force contracts. Ramo-Wooldridge also initiated construction 
of a large research and development center (now owned by STL) 
that is located apart from the BMD complex. Only a very small 
number of Air Force personnel work there. 

A considerable amount of capital was required to finance the con- 
struction and leasing of these facilities. The major part of this 
capital was borrowed from banks and financial institutions. The 
interest on these loans was large and constituted a considerable 
burden on a young growing company. In 1959 the interest cost alone 
came to almost $400,000. Moreover, this is not an allowable cost 
under the contract with the Air Force and at no time will the company 
be reimbursed. Ramo-Wooldridge was aided, however, by the grant- 
ing of a certificate of necessity which permitted it to amortize, in 
5 years, 50 percent of the cost of the buildings it constructed. 

Corporation officials contended before the subcommittee that 
there was a heavy risk involved in undertaking an expensive construc- 
tion program considering the size of their original Air Force contract. 
However, the rapid tax writeoff, the fact that the rental of these 
facilities was part of the cost of the contract, and the reasonably safe 
assumption that the contract work would continue and probably 
expand, are compensating factors for the investment risk. 


FINANCIAL SUCCESS 


The financial growth of the Ramo-Wooldridge Corp. over the past 


few years has been marked. Annual “sales” increased from $2 


million in 1954, the first full year of operations, to $43 million in 1957 
Annual net profits after taxes increased in the same period from 
$237,000 to $1,904,000; and net worth leaped from $623,000 to 
$9,145,000. 

The financial picture of Ramo-Wooldridge is vastly improved by 
a tax offset for the operation of one of its wholly owned subsidiaries, 
Pacific Semiconductors, Inc. That company has shown a net loss 
aggregating over $5 million for the first 4 years of its existence, 
substantial portions of which were due to heavy research and develop- 
ment and other preproduction expenses. Ramo-Wooldridge filed a 
consolidated income tax return; these losses more than offset the 
taxable income of the parent corporation. As a result, Ramo- 
Wooldridge paid no Federal income tax during 1953-57. The Air 
Force has noted that tax benefits accruing to the Ramo-Wooldridge 
Corp. as of December 31, 1957, totaled approximately $2.4 million 
by the filing of consolidated returns.’ 

The predominance of Government business in the company’s 
rapid financial growth during 1953-57 is shown by the following figures: 
Military contracts accounted for 97.1 percent of Ramo-Wooldridge 
total dollar volume; commercial business represented only 2.9 percent 
of the company’s sales for this period.* Of this military portion, 


2 Hearings, p. 694. 
3 Hearings, p. 50. 
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64.1 percent of the sales were on programs dealing directly with 
ballistic missiles. Thirty-three percent were prime and subcontracts 
on other military work. The total dollar volume of contracts between 
the Air Force and Ramo-Wooldridge for its work on the ballistic mis- 
sile programs alone approaches $100 million. The subcommittee was 
told that the ballistic missile program has in fact been paying slightly 
more than 60 percent of the overall general and administrative ex- 
penses of the company.°® 
FEES 


Considerable interest has been expressed in the fees received by the 
Ramo-Wooldridge Corp. for its work on the ballistic missile programs. 
The Subcommittee questioned both Air Force and company witnesses 
in some detail concerning the basis for computing and justifying the 
fees. 

The Ramo-Wooldridge Corp. held two basic contracts for systems 
engineering and technical direction through December 31, 1958. Air 
Force contract No. 1190 ran from May 3, 1954, to December 31, 
1957; Air Force contract No. 165 ran from January 1, 1958, to 
December 31, 1958. These contracts were separate from the first 
Air Force contract under which the company supplied the Strategic 
Missiles Evaluation Committee with basic information in its study 
of the ballistic missile program. The total cost of these two contracts 
was over $86 million. The average fee received by the corporation 
for this period was more than 10 percent of the contract cost. Another 
contract, to cover an 18-month period commencing January 1, 1959, 
just recently has been signed, and the fee to be paid has in no way 
been reduced. 

In addition, the company held a contract for research studies, and 
another for work in connection with the flight testing of the lunar 
probe program. These contracts totaled almost $10 million. The 
fee, however, was substantially lower than the fee on the former 
contracts. 

The first systems engineering contract was initially negotiated with 
a fixed fee of approximately 14.3 percent, which was subsequently 
reduced. Prior to the signing of this contract, Dr. Wooldridge wrote 
a letter to General Schriever in which he conveyed the company’s 
belief that— 


the proper procedure is for the Air Force to fix the fee * * *. 
The Ramo-Wooldridge Corp. will accept whatever fee the 
Air Force shall determine to be reasonable and proper.’ 


While Dr. Ramo was anxious to show that the company had no part 
in setting this relatively high fee, he knew, of course, that its unique 
and important contractual role in the ballistic missile program would 
command a sizeable fee, particularly since the Air Force had no ready 
alternative to Ramo-Wooldridge participation. The limits within 
which the Air Force could move in establishing the fee were relatively 
narrow. The fee had to be high enough to compensate the company 
commensurate with its contract role. It could not go beyond 15 
percent since the law set that ceiling on research and development 


4 Hearings, p. 108. 
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contracts, and presumably Ramo-Wooldridge’s services were within 
that category. In letting the Air Force set the fee without company 
bargaining, it appears to the subcommittee that the company made a 
virtue out of the necessities of the moment. 

Testimony before the House Appropriations Committee showed 
that the average fee on research and development contracts let by 
the three military services falls between 6 and 7 percent of contract 
cost. The Department of Defense believes this level to be high 
enough to obtain future contracts and achieve high level performance. 
Though it is not wholly accurate to compare this average with the fee 
received by Ramo-Wooldridge, it is apparent that the kind of contract 
held by the corporation bears a closer relationship to a research and 
development contract than it does to an ordinary commercial pro- 
duction contract. 

Justifications offered for the size of the Ramo-Wooldridge fee 
include the technical complexity of the¥project, the scope of the 
responsibilities, the reasonableness of the return on invested capital, 
and the unique competence of the Ramo-Wooldridge Corp.; but the 
primary pet yh lies in the fact that the company was prohibited 
contractually from producing any of the missile components. 


THE HARDWARE BAN 


The hardware ban represented more than a justification for the 
high fee; its implications were a matter of great concern to both the 
Air Force and the company. In explaining the ban, Secretary of 


the Air Force Douglas emphasized the need for objectivity and told 
the subcommittee that— 


We certainly would be in an impossible situation to assert we 
had clear, objective, disinterested advice if our technical 
advisers could in another part of their organization sell missile 
hardware to the Air Force.° 


It was clear to all parties concerned that the Ramo-Wooldridge 
Corp. had an inside position and access to information that would 
give it an undue competitive advantage. Moreover, the technical 
decisions to be made by its employees would have a decided influence 
on the business fortunes of the component manufacturers. The 
problem was created, however, by the desire of the Ramo-Wooldridge 
Corp. to get ultimately into the production business. Dr. Ramo in 
fact stated, ‘That was our objective to begin with.” The Air 
Force was fully aware of this intent and of the fact that the company 
would be restive under any restriction. The hardware ban was an 
inevitable but unstable element of Ramo-Wooldridge’s intimate 
association with the Air Force. 

The company takes credit for actually proposing the ban, though 
Dr. Ramo acknowledged that he thought of it only “30 seconds ahead 
of others.” '' Permission to fabricate missile components would, 
company Officials admitted, impair the objectivity of their technical 
decisions; but of equal importance in their willingness to accept the 
ban was their concern with public opinion and the possible conse- 
quences if the ban were not imposed. 


§ House Appropriations Committee hearings on 1960 defense bill, pt. 5, p. 59. 
* Hearings, p. 54. 
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The hardware exclusion clause was part of the original letter 
contract and was written into AF-1190, the definitized written 
contract. The clause stipulated that: 


The contractor agrees that due to its unique position in 
the administration and supervision of the program contem- 
plated hereunder, The Ramo-Wooldridge Corp. will not 
engage in the physical development or production of any 
components for use in the ICBM ‘contemplated herein 
except with the express approval of the Assistant Secretary 
of the Air Force (Materiel) or his authorized representative. 


At the time this contract was signed, only the Atlas program was 
actually underway; but it was clear that the Air Force intended to 
apply this restriction to subsequent missiles, and in fact, contracts 
were adjusted to comply with this intention. It was equally clear that 
the Air Force did not wish to restrict in any way the rights of the 
Ramo-Wooldridge Corp. to engage in the fabrication and sale of items 
not related to the missile programs. 

The Ramo-Wooldridge Corp. did receive two hardware contracts 
subsequent to entering into its main contract with the Air Force. 
The company was awarded a contract for the development and produc- 
tion of the intelligence data handling system for the WS—117L—the 
reconnaissance satellite program. Lockheed Aircraft Corp. was the 
weapon system contractor in this instance, and Ramo-Wooldridge did 
not occupy the unique position that it did with respect to the Atlas, 
Titan, Thor, and Minuteman. Thus, this work cannot really be con- 
sidered as an exception to the ban. 

The company did, however, design and fabricate, under a sub- 
contract with the Arma Co., data processing equipment for the Titan 
program. ‘This was similar to equipment already built and used by 
Ramo-Wooldridge, and the contract was approved by the Assistant 
Secretary of the Air Force as not in conflict with the Air Force policy 
on ballistic missile hardware exclusion.” 

The Air Force was aware of the close relationship between Thomp- 
son Products and Ramo-Wooldridge; and Roger Lewis, then Assistant 
Secretary for Materiel, asked that officials of Thompson Products 
be present at the meeting in which eligibility for production was being 
discussed. In spite of interlocking directorates, mutual stock owner- 
ship and considerable financial backing, Dr. Ramo believed Thompson 
Products to be so separable from Ramo-Wooldridge that it would be 


a great strain on the idea of building objectivity here to 
imagine that the Air Force should prevent its prime con- 
tractors from choosing Thompson * * *."* 


The Air Force fully agreed and imposed no special restrictions on 
Thompson Products other than some cursory review procedures owing 
to this close association. 


MERGER 


In the latter part of 1958 the officials of Ramo-Wooldridge and 
Thompson Products decided to merge the two companies under the 
name of Thompson Ramo Wooldridge (TRW). ‘This step was 
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prompted by the desire of both firms to acquire a larger share of the 
business generated by the missile programs. Ramo and Wooldridge 
realized that because of the contractual provision excluding them 
from fabrication of equipment for use in the Atlas, Titan, and Thor, 
they were cut off from a major part of defense contracts. They 
needed to free themselves from the hardware ban. Thompson 
Products needed the competence that resided in Ramo-Wooldridge 
and was frank to admit it. The Chairman of the Board, in a letter 
to stockholders proposing the merger, stated: ™ 


If the company is to continue to grow we must move even 
more aggressively into the newer markets that serve the 
needs of the advancing age. Because there is an ever-in- 
creasing emphasis on missiles and aeronautics in the budget 
for national defense and because Ramo-Wooldridge is 
strongly entrenched in these fields and in a position to make 
very important contributions to our production capabilities 
in commercial as well as military areas, it appears desirable 
to effect the combination of the two businesses at this time. 


After the approval by stockholders of both companies, the merger 
became effective on October 31, 1958. It was accomplished in the 
following manner: All the outstanding preferred stock of Ramo- 
Wooldridge was canceled. ‘The outstanding shares of both classes of 
Ramo-Wooldridge common stock then held by Thompson Products 
and the shares held in the Ramo-Wooldridge treasury were canceled. 
All other class B common stock, consisting of 18,790 shares (of which 
Dr. Ramo held 3,500 and Dr. Wooldridge 3,250), was surrendered to 
Thompson Products by the holders thereof and converted into common 
stock of Thompson Products at the rate of 13.85714285 to 1. 

Thus, approximately 1% percent, or 260,376 shares, of Thompson 
Products were issued in exe hange for the Ramo-W ooldridge stock. 
The market price of the Thompson Products stock at the time of the 
agreement to merge was $49 per share. At the date of the actual 
merger the price had jumped to $65 per share. The result was that 
the stockholders of Ramo-Wooldridge received approximately $16.9 
million for their equity in the merged company. ‘This was a tax-free 
exchange. Dr. Ramo was able to turn an initial investment of $6,750 
into a paper profit of over $3,150,000. 

Space Technology Laboratories, Inc. (STL), as stated earlier, had 
been separately incorporated in December 1957. As a result of the 
merger, STL became a wholly owned subsidiary of TRW. It had a 
separate board of directors and, in Dr. Ramo’s words, was an inde- 
pendent operationally separate entity. General Doolittle, chairman 
of the STL board, told the subcommittee that in accepting the job 
he intended to make sure that the board and TRW remained com- 

sletely separate except for the periodical financial returns that had to 

e made to the parent company.” The chairman of the board of TRW 
wrote General Doolittle a letter in which he stated that it was the in- 
tention of his company that no information pass to it from STL ex- 
cept for necessary fiscal data. STL was given a free rein to develop 
procedures that would prevent TRW from receiving special priv- 
ileges."® 

4s Letter dated Sept. 3, 1958, 


'’ Hearings, p. 150. 
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The top executives of the two companies are endeavoring to effect a 
complete separation of business activities. The sophie, ketaien, is 
broader than one of devising formal arrangements for separation. 
The financial ties exist, and in a business environment it is too much 
to expect that the parent and the child will consistently work in iso- 
lation and to each other’s possible disadvantage. The burden of 
suspicion cannot thus be cast aside, and certainly the bardheaded 
business competitors of TRW will not let it be. 

Twenty-five million dollars worth of assets were transferred to 
STL, and 12 percent of the common stock was donated to STL’s treas- 
ury for the purpose of granting stock options to the key personnel. 
Over 75 percent of the property, plants and equipment belonging to 
Ramo-Wooldridge was transferred to STL. Approximately 41 percent 
of Ramo-Wooldridge’s other assets was allocated to STL as well as 
about 42 percent of the liabilities of that company. Over half 
of the personnel employed by Ramo-Wooldridge now became em- 
ployees of STL.” Of the top executive and managerial personnel at 
Ramo-Wooldridge, only three remained with STL. The other 11 
moved over to TRW. Noteworthy is the fact that the Air Force lost 
the services of Doctors Ramo and Wooldridge. As a result of the 
voting trust agreement in 1955, the Air Force had believed and relied 
on the apparent assurance that it would continue to deal with these 
two men.’* Thus, through the merger, the Government lost the 
services of the men who were the basis of the original source selection. 
Even before the merger, we may note, Dr. Ramo had been devoting 
less and less time to Air Force business. 


RESTATEMENT OF HARDWARE BAN 


There was little doubt that the parties concerned wished and 
expected the new company to be free from any production restriction. 
Though company officials implied that separation of STL antedated 
any consideration of merger, it is reasonable to assume that the 
separation was motivated by their interest in relieving themselves of 
the hardware restriction. In its notice to shareholders of the proposed 
merger, the Thompson Products Co. stated: 


While the proposed merger might result in an application 
of this type of exclusion to manufacturing activities of the 
company, Ramo-Wooldridge has presented to the Air Force 
and is presently engaged in a program for the separation of the 
activities of STL which, i is expected, will permit the merged 
company to compete for production contracts in the Air Force 
ballistic missile and space weapons program. [Emphasis 
supplied.] 


The Air Force recognized that TRW hoped not to be encumbered 
by any production ban,'® but after careful consideration, came to the 
opinion that in the best interests of the Government some restriction 
should be imposed. The contractual provision was changed and the 
Air Force enunciated a policy that the company believed to be far 
too restrictive.” 


7 Hearings, pp. 193-194. 
18 Hearings, p. 695. 

19 Hearings, p. 60. 
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To assure the continued objectivity of STL in providing the tech- 
nical services, its role was confined to the continuing performance of 
systems engineering, technical direction, research and certain related 
activities. Officials of STL told the subcommittee that this provision 
is considerably less liberal than the original hardware exclusion.” 
The emphasis here is placed on a different aspect of its relationship to 
the Air Force. Rather than merely prohibiting production, the new 
policy states only what the company can do and eliminates all other 
activities. 

With respect to TRW the policy can be deemed restrictive, but it 
by no means cuts the company off from the possibility of getting 
Government contracts in this field. TRW is allowed to compete in a 
normal unrestricted manner for any Air Force prime or subcontracts 
which do not originate out of projects for which STL has contractual 
responsibilities. Notwithstanding any ineligibility, the company may 
receive contracts where it is found to be the sole source for the work 
under consideration or so uniquely qualified that a determination of 
ineligibility would materially prejudice national defense interests. 
The company is also free to sell to the Air Force any off-the-shelf 
products previously sold or offered for sale by TRW regardless of 
their use. 

Moreover, TRW is not absolutely foreclosed from receiving con- 
tracts dealing with the ballistic missile programs. It may engage 
in competition for work related to the role of STL, but only after 
review and approval by the Assistant Secretary of the Air Force 
(Materiel). In making this determination, the Air Force is to take 
into account the following factors: The extent of STL’s possession of 
proprietary information from a competitor of TRW or of privileged 
information from the Air Force; its participation in the preparation 
of design criteria or specifications; its involvement in the evaluation of 
TRW proposals or other factors which might give it an unfair com- 
petitive advantage. 

Already, two contracts which TRW wanted to enter into have been 
disapproved.” Neither STL nor TRW is wholly satisfied with the 
present limitations on their activities as exemplified by what is referred 
to as the hardware ban. ‘The contracts and policy do, however, allow 
for some flexibility. 

EVALUATION 


Any attempt to evaluate completely the Ramo-Wooldridge Space 
Technology Laboratories contribution must wait until firmer judg- 
ment can be entered on the effectiveness of our missile systems. An 
evaluation is further impeded by the fact that much of the vital data 
is classified and too technical for the layman. The subcommittee 
believes nevertheless that some very definite estimates can be. made 
on the basis of the record developed to this date. 

From the viewpoint of the Air Force and Ramo-Wooldridge (STL) 
participants in this enterprise, the benefits of course are positive and 
hardly qualified. 

General Schriever told the subcommittee that he didn’t think the 
Government had ever “gotten a better bargain than the STL and the 
Ramo-Wooldridge contract from the standpoint of what we have 


21 Hearings, p. 185. 
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received.” 7% Dr. Ramo said that his company, in the Air Force 
view, came closer to providing the “perfect”? combination than any 
other conceivable alternative.** Secretary Quarles stated that this 
arrangement was not necessarily wise for all programs, but that in 
view of the priority and magnitude and complexities of the missile 
programs, it was the wisest step to be taken and that the results 
showed it.? 

The subcommittee sees decided benefits, and disabilities as well, 
in centering technical management responsibilities in one organization 
for all Air Force ballistic missile programs. On the positive side, 
there were savings in overhead costs, better integration of research, 
more simplified designs and specifications, prompt engineering solu- 
tion of “bottleneck” problems, and adaptation of components and 
test facilities for common use in several weapon systems. Employ- 
ment of a competent technical group enabled the Air Force to widen 
the industrial base of the missile industry through the associate con- 
tractor arrangement, as recommended by the Scientific Advisory Com- 
mittee early in 1954. By contracting with Ramo-Wooldridge for 
technical services that otherwise meee be performed separately by 


several prime weapon system contractors, the Air Force gained a 
measure of objectivity, continuity in programing, and savings in time 
and money. 

From the performance standpoint, Ramo-Wooldridge (STL) along 
with BMD, can point to the fact that they “beat the clock” and sur- 
prised many experts in getting operable Atlases and Thors from fac- 
tory to field in so short a period of time. There will be many—in 


industry among participating contractors, in Government among rival 
services—who discount the contribution of Ramo-Wooldridge (and 
STL), but this organization can take pride in its own right for what 
it has done for the United States. 

There is, of course, an element of post hoc argument in the pre- 
sentations of BMD and Ramo-Wooldridge (STL). Success, however 
tentative, and unexpected achievements, always invite a bit of self- 
indulgence and the taking of specific credit for actions which have 
diffuse origins. Failure, on the other hand, is allowed to retreat 
more quickly to anonymity. 

The technical competence of Ramo-Wooldridge, it must be remem- 
bered, was not brought full blown to the Air Force job. In the begin- 
ning, the company was just a high-level recruiting agency, starting 
with a handful of brilliant and ambitious executives who had the rare 
and valuable combination of scientific and business talents. Un- 
hampered by civil service salary and other restrictions, widely known 
and highly rated for the opportunities it offered to scientists, Ramo- 
Wooldridge brought together an imposing array of technical talents. 
These included electronic, mechanical, chemical and aeronautical en- 
gineers, mathematicians, physicists, astronomers and others. About 
98 percent of the technical staff have college degrees and almost half 
have degrees higher than a Bachelor of Science. Of the Division, 
Program and Laboratory directors, 60 percent have Ph. D’s. The 200 
top men have averaged close to 20 years experience in their respective 
fields. There is a highly sought after cross-fertilization of ideas and 
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methods provided by a group with these special skills and experience. 
This competence is a valued resource for the entire ballistic missile 
program. In this respect, the Air Force was vindicated in its selection 
of Ramo-Wooldridge. 

As far as money savings may be attributed to Ramo-Wooldridge 
participation, these are difficult to pinpoint in huge, costly weapon 
systems which put urgency before economy and which inevitably are 
afflicted with costly errors because of the unknowns and the risks which 
must be incurred. STL ventured a guess that it had saved the Air 
Force more than $100 million in 4 or 5 years of operations—approxi- 
mating the total cost of its services to the Government for ballistic 
missile programs during this period. 

“Savings,” in this context, is a relative term. It is not balanced 
against the costs of errors, nor is it based precisely on comparison 
with costs of competitive systems. ‘The company cites as an example 
of its conservative technical approach to keep programs on schedule 
(and hence save money) the selection of the heat sink rather than the 
ablatiom nose cone principle. In the Army’s view, this was an unnec- 
essary and costly error involving the expenditure of $200 million or 
more. The Air Force believes that valuable technical data for future 
programs were obtained, and that savings were effected by using the 
heat sink nose cone on early Atlases as well as the Thors. 

Contract costs also are relative. Ramo-Wooldridge (STL) spokes- 
men are quick to point out that their aggregate charges to the Air 
Force for bisldliiel enminiatundelh services in the ballistic missile pro- 
grams, approximating $100 million during 1953-58, are less than 3 per- 
cent of the total outlays to development and hardware contractors on 
these programs. ‘This portion for Ramo-Wooldridge is still a sizable 
sum of money, and, in any case, the problems created by this arrange- 
ment with the Air Force go beyond money matters. 

The claims of cost savings; were['associated to a degree with Ramo- 
Wooldridge’s “objectivity.” Air Force officials and Dr. Ramo em- 
phasized this point in their testimony before the subcommittee. This 
much-touted “objectivity” must be considered on two or three levels of 
discourse. Unquestionably, by having this technical organization 
ready to hand, which was not engaged in hardware production of its 
own, the Air Force could expect a high level of disinterested decision, 
much more disinterested than if the major technical management 
responsibility resided in a weapon system contractor dealing with his 
subcontractors and arranging the most profitable (to the prime) busi- 
ness relationship with them 

As the Army looks at Ramo-Wooldridge, this company is not objec- 
tive at all but is another private contractor pursuing its stockholders’ 
interests first and the Government’s interest second. Ramo-Wool- 
dridge, said General Medaris, had a vested interest in their own super- 
vised weapons when it came to judging the comparative merits of the 
Air Force and Army systems, and there was a time when the General 
would not let Ramo-Wooldridge employees visit the arsenal to partici- 
pate in an Air Force evaluation of the Jupiter missile system. 

Finally, there is the question of “objectivity” as between Ramo- 
Wooldridge and the associate contractors it supervised, who looked 
forward with concern to the day when Ramo-Wooldridge, relieved of 
the hardware ban, would put its specialized technical knowledge and 
information to good competitive advantage. 
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Ramo-Wooldridge’s controversial place in the missile industry makes 
it worthwhile to note the attitudes of contractors with whom its repre- 
sentatives worked. There is by no means unanimity of opinion, but a 
fairly common pattern emerges. Missile contractors generally ac- 
knowledge the scientific and technical competence of the Ramo- 
Wooldridge (STL) employees even when they find fault with par- 
ticulars. One prominent executive said his company prefers to deal 
with a competent and authoritative contract agency acting for the 
Government than with a Government agency itself lacking such com- 
petence. In essence, the associate contractors look upon STL em- 
ployees as direct agents of the Air Force. STL representatives are 
regarded as performing those supervisory or directing functions which 
Air Force personnel themselves otherwise would perform. 

There was frequent criticism that STL personnel are not too con- 
versant with day-to-day engineering and production problems and 
that their technical advice had limited value in consequence. Most 
company spokesmen said their men have to spend a good deal of time 
showing STL representatives around the plants and keeping STL 
informed of technical developments. Some industry representatives 
maintained that the greatest number of technical and other problems 
are resolved among the contractors without any intervention by STL. 

Complaints also were made that STL tries to penetrate too deeply 
into the details of the contractors’ own operations. There was con- 
siderable sensitivity to the possibility that STL would acquire com- 
pany technical information for its own exploitation on Government 
or other contracts. Industry people took a hardheaded business view 
that STL has a privileged position and would exploit it if it had the 
opportunity. In a few cases, associate contractors withheld informa- 
tion from the Government through fear of its exposure to STL, or in 
the alternative, solicited the Air Force to keep the data confidential 
and away from STL. 

Industrial companies are somewhat divided in their approach. The 
airframe companies are most severe in their criticism, largely because 
they would have held prime weapon system contracts for these missiles 
had the STL arrangement not existed. The electronic competitors 
to the aircraft industry, on the other hand, are able to participate as 
associate contractors through the intermediate position of STL. 
Though they still may question some aspects of the STL arrangement, 
they prefer to participate in it as direct contractors with the Air Force 
than to be subcontractors to aircraft companies under the prime 
weapon system concept of management and production. 

In countering any suggestion that there is a one-way flow of tech- 
nical information from associate contractors to its employees, STL 
suggested that, if anything, it gives more than it receives. The 
associate contractors disagree. Inevitably, of course, there is a two- 
way flow of information, and in a sense, this is required under their 
common contractual responsibilities to the Air Force. Whether one 
company or another has derived undue business benefits or burdens, 
the subcommittee cannot undertake to say. 

More fundamental than a contest of technical merit between STL 
and associate contractor personnel is the privileged position that 
STL enjoys as a close member of the Air Force family. General 
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Schriever, in testifying about the STL arrangement, noted that “‘we 
live with those people day in and day out.” * STL and Air Force 
personnel use the same facilities and work directly with one another. 
This has its good side in ready access, efficient performance, and in- 
formal dealing. On the other hand, it raises certain problems. 

The strict standards and the legal safeguards attending Govern- 
ment conduct are considerably woalieiedl Moreover, there is a ques- 
tion as to whether the conflict-of-interest statutes apply to the STL 
personnel who have responsibilities similar to those normally exercised 
by Government personnel. STL personnel become part of the Air 
Force organization, but without the inhibitions that apply to Govern- 
ment personnel. With no restraints on salary, STL employees can 
and in some cases do receive much more than the Government per- 
sonnel who work along with them. The Government has used STL 
as a ready manpower pool to overcome Government restrictions on 
employment, not only of high-caliber professional personnel, but of 
secretaries, chauffeurs, switchboard operators, custodians and the like. 
The Air Force avers that this has been an economical and convenient 
arrangement, but it tends to scramble Government and private activ- 
ities in defiance of commonly accepted values in public service. The 
convention adopted by the Air Force of referring to Ramo-Wooldridge 
as its “prime” contractor or as a “line’”’ contractor on a par with other 
missile contractors, does not obviate the fact that this contractor alone 
sits at the very seat of Government, three or four thousand strong, 
and wields an enormous influence on the course and conduct of multi- 
million-dollar missile programs. ‘This influence—there is nothing 
invidious about the term as used here—is the more powerful because 
it is exercised in the name of the Air Force. And while much empha- 
sis is given to the fact that STL hews closely to the line of ‘‘technical”’ 
decisions and keeps out of business and contracting decisions, the other 
fact is that the technical decisions are crucial to and shape the course 
of the business decisions. In the missile programs, technique is 
master; business is the housekeeper. 

Business management experts like Dr. J. Sterling Livingstone, 
professor of business administration at Harvard, point to Ramo- 
Wooldridge (STL) as an undesirable intermediary between the 
Government and the prime contractor, tending to blur and diffuse 
responsibilities.” Ramo-Wooldridge (STL) has contractual responsi- 
bilities for the basic weapon design and performance characteristics, 
and yet someone else puts the pieces of hardware together and pre- 
sumably is responsible for actual performance. Whether the adminis- 
trative remedies that Dr. Livingstone prescribes would help or harm 
the situation, the problem of responsibility remains—whereby Ramo- 
Wooldridge (STL) eats into the functions of both the Government 
and the prime contractor, acquiring more power and dividing responsi- 
bility to a greater extent in the process. 

The large prime missile contractors have adjusted to this situation 
better, perhaps, than the Air Force. Each in competitive self-defense 
is building up a respectable “Space Technology Laboratory” of its 
own, and the limitations in know-how and resources associated with the 
airframe and other big missile contractors in earlier days gradually are 

% Hearings, p. 104. 
7 Senate Preparedness Subcommittee hearings, **Inquiry into Satellite and Missile Programs,’’ 1957-58, 
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dwindling. The Air Force states that it, too, has built up a respect- 
able “inhouse” capability in ballistic missile management, but this 
new resource probably consists of armies of missile buyers, contract 
administrators, and inspectors rather than the scientists, engineers 
and technicians necessary to give, as Ramo-Wooldridge (STL) now 
does, “technical direction” to all the big missile programs. General 
Schriever admitted to the subcommittee that the inhouse capability, 
after 5 years of missile management effort, resides in STL, not in the 
Air Force. 
OUTLOOK FOR THE FUTURE 


The subcommittee’s concern for the future is with the continued 
effectiveness of the Air Force ballistic missile programs, not with the 
corporate destinies and business careers of STL and Thompson Ramo 
Wooldridge. The subcommittee is confident that with their high 
degree of competence and with the substantial benefits derived from 
participation in the Air Force program, they can take care of 
themselves. 

However justified the role originally assigned to STL or its prede- 
cessor might have been, the subcommittee believes that it should not 
continue under the same circumstances as it has in the past. An 
unhealthy situation has developed; Government and private business 
values have become intermingled to the detriment of both, and there 
is increasing concern on the part of Congress and the public over the 
current status and position of STL. 

Complete divestiture of STL from TRW is a first step that all 
parties concerned, including this subcommittee believe necessary and 
desirable. The Air Force has made its preference clear, and STL 
has recognized and accepted the need for and inevitability of separa- 
tion. TRW, understandably, will not like to lose the capabilities and 
financial potential of STL, but any doubts in this respect are probably 
overcome by its desire to relieve itself of the hardware ban. General 
Doolittle told the subcommittee that the percentage of work TRW 
is barred from bidding on, will grow to the point where the continuing 
restriction would become intolerable.” With divestiture there could 
be no further justification and no legal means for imposing a ban on 
TRW, and it would be free to compete on all Air Force contracts. 

Separation of the two companies will not, however, have any real 
effect on the restrictions imposed upon STL. This company’s future 
relationship with the Air Force rests on factors quite apart from any 
corporate ties to TRW. Nor will divestiture solve the problems that 
have been created by the intimate and privileged position which STL, 
as a private business entity, enjoys at BMD headquarters. 

The Air Force recognizes the risks and problems involved in the 
use of a contracting organization. A recent Air Force memorandum 
signed by the Chief of Staff, aimed not only at STL but at all arrange- 
ments of this kind, contains this finding:® 


The command financial plans displayed an alarming tend- 
ency toward turning over our responsibilities to contractors. 
This can only result in the development of a detached moni- 
torship or surveillance attitude on the part of our) force 

28 Hearings, pp. 129-131. 
* Hearings, p. 198. 
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rather than the feeling of direct responsibility for the ac- 
complishment of the assigned task. 


The Air Force must retain or acquire, however, the vital technical 
and managerial resources STL provides. After 5 years of operations 
the Air Force lacks this kind of competence in its own organization 
and has not taken systematic steps to prepare for the future. The 
acceptance of continuing reliance on STL should not alter, in any way, 
the Air Force policies and standards governing the relationship. 

Complete objectivity on the part of the contracting organization is, 
as it should be, the first and foremost concern of the Air Force. The 
value of such an organization rests on its disinterested position; the 
advice it gives should be based exclusively on the best interests of the 
Government. It is therefore vital to retain STL in a role unbiased 
by any consideration for its own production of hardware. 

The subcommittee casts no reflections on the objectivity of the 
technical services and advice STL has provided. This objectivity 
iasts, however, only so long as the present kind of relationship lasts, and 
in the process STL is acquiring valuable information it could well 
capitalize on subsequently. The company not only is privy to data 
on current programs, but, more important to its future, it participates 
in the formulation of long-range plans. 

STL is frank about its interest in expanding operations. In acquir- 
ing the services of STL, the Air Force was not seeking low-echelon 
technical competence, for salaries at this level admittedly are no 
higher than salaries paid for comparable work in the Government. 
What the Air Force got was the combination of scientific talent and 
business-managerial ability possessed by the small group of company 
executives. In view of this fact it is not surprising that the top execu- 
ores have an interest in building up the company and increasing its 

rohit. 

STL wants more financial stability and independence than it is 
now getting from the fees on Air Force contracts. The company con- 
stantly points to the fact that its profits are considerably lower than 
those of airframe and missile-production contractors. STL’s net 
profits as a percentage of sales, however, do not differ sharply from 
the average net profit of the major industrial contractors. When this 
return is computed on the basis of a percentage of total capital or 
investment, statistics do substantiate the company’s contention. 

STL claims not to want a large production backlog; but it does want 
to do more fabrication, have the right to subcontract and free itself 
from other incumbrances. The company would like to see itself 
viewed as a regular business concern. It applied for membership in 
The Aerospace Industries Association, a regular trade association 
which accepts as members only those companies engaged in manufac- 
turing. In a letter signed by the Administrative Director of its Re- 
search and Development division, STL pointed to its prime contract 
for the Thor Able vehicle and tried to argue its similarity to other 
industrial contractors. The letter stated_in part: 


We feel there are no significant differences between this 
and numerous other military R. & D. contracts, since it 
involves the design and fabrication of a complete flight ve- 
hicle consisting of both STL and subcontractor components, 
as any other aircraft or missile production program. 
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Space programs loom large in STL’s future. The company did no 
work in this field in 1957 whereas, in the current year, it is devoting 
almost one-third of its total effort to space projects. STL anticipates 
that this trend will continue. Furthermore, other Government 
agencies engaged in space programs wish to contract with STL 
directly. NASA and ARPA already have used this company’s 
services indirectly through BMD. There is every reason to expect 
that with its capability, STL will be called upon to do an increasing 
amount of work in space science and exploration. 

The contracts STL now holds for the systems engineering and tech- 
nical direction of specified space projects do not really differ from 
similar contracts held by industrial contractors. Lockheed, for 
example, is the systems engineering contractor for a large number of 
space projects for the Air Force and ARPA; but it has no restrictions 
on subcontracting or hardware production. Such inhibitions still are 
imposed on STL, and the company looks forward to the time when, in 
this respect, it will be treated like every other contractor. The 
subcommittee appreciates these aspirations, but believes that as long 
as STL continues in its present role, the prohibition should not be 
lifted. Careful consideration of all these factors compel the conclu- 
sion that STL’s privileged position is incompatible with any desire 
for high profits and vigorous commercial expansion. 

The solution to this problem, while by no means clear, is directly 
related to the methods whereby divestiture can be achieved. Public 
sale of STL stock might well result in ownership by people far less 
concerned with the public welfare than the current owners. More- 
over, a publicly held corporation would have to be even more respon- 
sive to demands for high dividends and improved financial statements 
in an inherently unstable industry which draws its major sustenance 
from the Government. 

The subcommittee believes that if STL is to have any future with 
the Air Force, it must be converted into a nonprofit institution akin 
to the Rand Corp. and other private and university-sponsored or- 
ganizations which serve the military departments and other agencies 
of the Federal Government on a stable and continuing basis. Gov- 
ernment relationships with nonprofit organizations also pose problems, 
but they are less important than the benefits received, and certainly 
less crucial than those posed by the STL tie with the Air Force. 
TRW would have to recover its capital investment, and the subcom- 
mittee believes that the Air Force should be enabled to acquire the 
facilities of STL. This would insure their continuing availability to 
the Government. 

The methods of effecting this nonprofit status are complex and 
would have to be the subjeet of careful negotiations. The legal prob- 
lems are manifold and the solution will, admittedly, not be found 
quickly. There is the risk that many of the topflight people at STL 
will leave if its conversion to a nonprofit corporation ever comes 
about. But the Air Force no longer has the services of Drs. 
Ramo and Wooldridge. Dr. Dunn, the president and Dr. Mettler, 
the executive vice president, now spend very little time directly 
on Air Force work. The lower levels of technical personnel should 
not have to suffer any reduction of their present salary scale. There 
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is no reason to anticipate that they would leave. In fact, Dr. Dunn 
told the subcommittee that— 


I can assure you “or that those people who make up the 
technical staff in STL are not interested in production, 


they are interested in technical and scientific challenges. 


Such scientific challenges and opportunities, as General Medaris 
made clear, come in Government even more readily than in industry, 
for Government is the sponsor and user of the most advanced research 
and the most ambitious projects. The Air Force would have to 
realize that if this nonprofit status evolves, STL would become a 
different kind of company than it is today. The aggressive profit- 
making drive, better suited to a production company, would be 
replaced by a quieter sense of dedication to scientific pursuits and 
Government service. 

Complete and continuing dependence of the Air Force on STL has 
reflected not only a circumstance in 1953-54 that the Air Force lacked 
the technical competence to perform the tasks contracted out, but a 
whole philosophy of management which the subcommittee believes 
has been pushed too far without the necessary safeguards and self- 
correcting mechanisms. If satisfactory arrangements for non- 
profit status cannot be worked out, the alternative to further unstable 
relationships is a severance of the Air Force-company tie. STL would 
have to go the way of all other contractors and compete in the market 
for its business. The Air Force would not be without recourse. 
There are ample resources elsewhere in the Government to compensate 
at this late date for the lack of management foresight which brought 
the Air Force to its present dilemma. 

The subcommittee appreciates very much, of course, the fact that 
in 1953-54 the intense concern and the hurried efforts to achieve 
ballistic missile capability allowed little time to think arid plan for the 
future. The overwhelming demands of the moment in those tense 
times suppressed any concern about what would happen 5 years 
hence. ‘The time now has come to take stock for the days ahead. 


31 Hearings, p. 169. 





VII. THOR-JUPITER CONTROVERSY 


We consider in this section the Thor-Jupiter controversy as a case 
study in interservice rivalry. Such a study has useful lessons in the 
missile inquiry. It will show, among other things, how a decision 
is joined and not resolved at the Pentagon; what haswuhe when one 
service is authorized to build but not to operate a weapon system; 
basic differences in weapon development technique between the Air 
Force and the Army; and the clash of personalities and ideas that 
underlined the issue. 

The leading personalities are General Schriever for the Air Force 
and General Medaris for the Army—both brilliant, patriotic, dedi- 
cated men; one quiet and reserved; the other forceful and dramatic; 
both deserving honor for their service to the United States. It would 
be a mistake to assume, however, that personality differences suffi- 
ciently explain the Thor-Jupiter controversy. The issues go deeper, 
into the very heart of the military organization and the problem of 
roles and missions. Each of the two commanding officers spoke and 
acted not so much for himself as for the service he represented. 

The controversy has its healthy side, as all competition is healthy 
when it does not become vindictive and ruinous, and excessively 
expensive to the taxpayers. Army Secretary Brucker said to the 
subcommittee that the Army’s interest, in the summer of 1955, in 
moving ahead with the IRBM “had a great deal to do in propelling 
the other service.” 1 General Irvine, as Air Force Deputy Chief of 
Staff for Materiel, put it in more graphic language before the House 
Appropriations Committee some time ago. 


I think there is nothing healthier for this country than 
interservice rivalry, so-called. I would say if anything 
helped the Air Force to work like hell on the Thor it is the 
fact we knew the Army was clawing at our backs.’ 


And Defense Secretary McElroy said before the Senate Preparedness 
Subcommittee, in discounting any notion that interservice rivalry 
had delayed the Thor and Jupiter programs: * 


I think you could really make a case that the interservice 
rivalry has speeded up the development of the two, because, 
as you well know in our competitive economy, a competitive 
spirit, if it does not run amuck, does something to stimulate 
people to strive toward a result more than if they do not 
have that competitive spirit driving them. 


The real question is whether the benefits of interservice competi- 
tion in missile building outweigh the burdens. Th» record is per- 
suasive that the burdens are greater than the benefits—so great, in 
fact, that drastic action is needed to remove the destructive effects 

1 Hearings, p. 274. 
2 House Appropriations Committee hearings, ‘‘The Ballistic Missile Program,” 1957, p. 1 
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of interservice rivalry. The matters are too serious to be dismissed 
lightly by homilies about healthy competition. Nor is it enough to 
say, as Secretary McElroy did recently— 


that there is a great deal more conversation about excessive 
rivalry than actually exists * * * the extent of so-called 
excessive rivalry is at its highest in Washington and prac- 
tically disappears as you get down into the operational units.‘ 


The Thor-Jupiter controversy was not a Pentagon dispute. It 
permeated all echelons of the competing services, and rivalries were 
strongest among the weapon system managers in the field. 

Top defense executives are fond of stating before congressional 
committees that interservice cooperation is excellent; that there is a 
full exchange of technical information between the services; and, as 
above eine that friendly competition is a healthy factor. Sometimes 


they speak with more good will than information. Only on occasion, 
as in General Medaris’ allegations and General Schriever’s rebuttal 
before the subcommittee, do we learn that the flow of information 
and the working relationships are not as smooth as the official testi- 
mony avers. 


BACKGROUND OF IRBM PROGRAMS 





Department of Defense authorization for the IRBM programs in 
November 1955 followed a recommendation of the National Security 
Council that a study be undertaken to determine the best approach 
to achieving a 1,500-mile missile. This recommendation was based 
on the premise that while the ICBM rated highest national priority, 
the IRBM could be built more quickly and should enjoy equal priority 
without interfering with the valid requirements of the ICBM pro- 
gram. It is reported that: 


The Joint Chiefs of Staff, excepting the Army member, 
recommended that the project be divided between the Air 
Force and the Navy but the Army member strongly dis- 
sented and the Secretary of Defense decided to let all three 
services have a part in the IRBM program.° 


Secretary Wilson’s memorandums in November 1955 to the three 
service secretaries outlining the division of labor on the IRBM and the 
administrative arrangements for streamlined action have been re- 
viewed in section II. These instructions, it may be recalled, assigned 
to the Air Force, in addition to the ICBM, one land-based IRBM;; to 
the Army an alternate land-based IRBM, and to the Army and Navy 
jointly a seagoing version of the IRBM. The assignments referred 
only to development work. No allocation of operational responsi- 
bilities was included. Not until November 1956, a year after 
the IRBM programs were authorized, did Secretary Wilson decide 
that “operational employment” of the land-based IRBM’s would be 
solely an Air Force responsibility; the Navy would take charge of the 
ship-based IRBM; and the Army was enjoined from planning for the 
operational employment of any missiles with a range beyond 200 miles. 

The Navy, as we noted earlier, withdrew from the joint Army-Navy 
program for a land-based and ship-launched Jupiter after experiment- 

«Senate Appropriations Committee hearings on 1960 defense bill, p. 1429. 
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ing with solid propellants, and it threw its development efforts into 
the Polaris submarine program. Between the Army and Navy, Gen- 
eral Medaris testified, working relationships at all times were excellent, 
and there was “‘the fullest and freest interchange of information.”’ ° 

The clash came between the Army and the Air Force and was 
manifested in various ways. One source of conflict lay in the fact 
that engines for the Air Force Thor and the Army Jupiter were avail- 
able only from a single source, Rocketdyne Division of North American 
Aviation Co. 


CONFLICT OVER ENGINE PROCUREMENT 


At an earlier date the Army Ordnance Corps had proposed that one 
of North American’s facilities be taken over for building Army- 
required rocket engines, but this proposal was turned down by the 
Department of Defense in favor of an Air Force plan to provide funds 
to the contractor for construction of another engine facility, the Army 
to get a designated portion of the output. Early in 1956, the Army 
Ballistic Missile Agency (ABMA) recommended that a second engine 
contractor be introduced for the purpose of developing an alternate 
high thrust engine of greater performance and efficiency for the Army 
missile, but the OSD Ballistic Missiles Committee twice rejected this 
request and, instead, asked the Assistant Secretary of Defense (Re- 
search and Development) to review the requirements for long-range 
liquid engine developments. A special panel made several recommen- 
dations in this field, but not for immediate action. 

With no alternative but to get its engines from North American, 
General Medaris’ agency engaged in a running controversy with 
General Schriever’s agency throughout 1956 over the question whether 
ABMA would procure its engines directly or through the Air Force. 
For the first few engines needed in the 1956 Army program, General 
Medaris agreed to execute a military interdepartmental procurement 
request (MIPR) on the Air Force, but for the 1957 program he re- 
quested authorization to contract directly with North American on 
the ground that the associated engineering work to obtain engine 
compatibility with the Army missile development could thus be 
assured. General Schriever, on the other hand, believed that the best 
interest of both services would be served if one service—the Air 
Force—directed the contractor’s efforts, and that no difficulties would 
be encountered in Army procurement through a MIPR, particularly 
since a joint technical committee of the two agencies had been set up to 
process engine requirements. 

The issue of engine procurement for the Army’s 1957 research 
and development program was resolved by action on General Medaris’ 
part. He initiated direct procurement with North American, and 
General Schriever had to cancel the Air Force contract with North 
American for the equivalent number of engines. 

As the problem of production-quantity engines came up in August 
1956, General Medaris reinforced his argument for separate con- 
tracting authority. Having selected Chrysler as the prime production 
contractor for the Jupiter, General Medaris contended that Chrysler 
should procure direct from North American rather than depend on 


* Hearings, p. 288. 
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ABMA to furnish engines; otherwise Chrysler could not be held respon- 
sible for the overall reliability of the completed missile. 

General Schriever reminded General Medaris that the Air Force 
had “cognizance” of the engine-builder’s plant, and that it was estab- 
lished Department of Defense policy and procedure in the field of 
aeronautical equipment for the service having plant cognizance to 
do the procurement. He contended also that the Air Force constantly 
procures engines and other ballistic missile subsystems direct from 
design contractors and provides them as Government-furnished 
property (GFP) to the prime missile contractors; that since the Gov- 
ernment specifies the subsystem to be used, whether it is Government 
furnished or contractor furnished, the Government must look to the 
subsystem contractor for the reliability of his subsystem, and that 
the method of procurement does not alter the degree to which the Gov- 
ernment can hold the prime missile contractor responsible for the 
overall reliability of the missile. 

General Medaris demurred and instructed Chrysler, in cooperation 
with the Los Angeles Ordnance District, to negotiate directly with 
North American for engines required in the Army’s 1958 program. 
He insisted that sound business practice and_ established Army 
policy would be violated by procuring engines through MIPR, not 
only depriving ABMA and Chrysler of technical control over a 
developmental engine but relieving Chrysler of overall responsibility 
for reliability of the completed missile. He researched the plant 
cognizance directives and maintained that (1) large liquid-fueled 
engines or guided missiles were not included in their terms of reference; 
(2) research and development projects specifically were exempted 
from plant cognizance procurement assignments and that the whole 
Jupiter program had been assigned to the Army as a development 
project; (3) the regulations specifically provided for exemptions when 
the procurement assignment would unduly hinder or delay production; 
and (4) the Army had precedents for direct procurement of missiles 
or components from plants under Air Force or Navy plant cognizance. 

Citing these arguments, General Medaris requested that North 
American be instructed immediately by General Schriever to accept 
direct contractual relationships with the Los Angeles Ordnance 
District and Chrysler. General Schriever yielded to the argument 
that the engines were principally of a research and dev elopment 1 nature, 
and advised North American to act in accord with the ABMA 
request. 

In relinquishing jurisdiction over Army engine procurement in 
October 1956, General Schriever’s agency also yielded to General 
Medaris’ insistence that Ordnance would perform its own inspections 
at the engine plant. This, too, had been a matter of protracted 
controversy, the Air Force contending for single service inspection 
rights under the plant cognizance principle, the Army advocating 

“multiple inspection” to enable Ordnance inspectors to have access to 
the plant in behalf of the department initiating the procurement. 

In a written statement conveyed to the subcommittee,’ General 
Schriever cited, as evidence of fair dealing with ABMA on the engine 
problem, that during 1956 he had caused engines from North Ameri- 
can to be delivered to the Air Force and the Army on an equitable 
basis. He explained that only seven of the “single-barrel’’ 150,000- 


7 Hearings, p. 378 ff. 
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pound-thrust liquid rocket engines being developed by North American 
under Air Force contract were available for the IRBM programs 
during the first year; and that these engines had been scheduled for 
the Air Force Thor program before he became aware that the Army- 
Navy program also was dependent on that engine. 


Despite these facts— 
General Schriever continued— 


and what at that time appeared to be a considerable risk to 
both tbe rocket engine development and to the Thor flight 
test program, [ directed a paring down and rescheduling of 
the Thor program in order to meet the Army-Navy need for 
a 150,000-pound-thrust engine. ‘These seven engines, to- 
gether with one additional engine which I withdrew from 
the Rocketdyne development test program, were delivered 
on a one-for-one basis to the Army and to the Air Force. 


The Army calls attention to the fact that the Thor and the Jupiter 
were accorded equal priority status by Secretary Wilson’s 1955 memo- 
randum; that, therefore, it was incumbent on General Schriever to act 
in accord with the directive and see that both programs were treated 
equally in the matter of engines, rather than to make it a gesture of 
generosity. If there was ‘considerable risk” in this action, as the 
Army sees it, both services bore the risk equally since both required 
the engines. 


DIFFERENCES OVER TURBOPUMP FAILURES 


With the Army and the Air Force building two different missile 


systems, the sole-source Rocketdyne engine had to be adapted to each. 
Separate engine programs were pursued and design differences rapidly 
developed. General Schriever said: 


The Thor engine proceeded to a more advanced configura- 
tion. * * * The Jupiter continued to use the earlier experi- 
mentally configured engines with some modifications.’ 


General Medaris said the differences became so marked that when it 
was proposed at one time to consolidate the two programs— 


they found that the cost of modifying engines that had 
been produced for one missile system for use in the other mis- 
sile system would be almost as much as producing new 
engines.® 


However, some major components were essentially the same, Gen- 
eral Medaris observed, and one of these was the turbopump system. 

Turbopump trouble developed in both missiles. The Army attrib- 
utes the failure of a Thor firing test in October 1957 to turbopump 
malfunction. The Air Force denies that this was the cause of failure 
but states at the same time that by mid-1957 during a teardown 
inspection of Thor engines used in preliminary flight rating tests, “the 
first indications of marginal turbopump design appeared in the form 
of bearing walking.”’ That is, the bearings were found to move axially 
within their mountings in the turbopump case. General Schriever 


8 Hearings, pp. 380-381. 
* Hearings, p. 338. 
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said that Rocketdyne was requested to investigate a means of pre- 
venting the bearings from “walking.”’ 

The Air Force identifies the first turbopump failures with two un- 
successful Jupiter firings in November—December 1957. General 
Schriever said: ‘‘At this time no failures had occurred on the Thor 
which could be identified with the Jupiter-type failure.”” By then 
nine Thors had been tested, with only one failure in the powerplant 
area. This was the October 1957 abort which the Army insisted was 
due to the turbopump. In three Atlas attempts to that time, two 
failed, but General Schriever said the turbopumps were not the cause. 
General Schriever said the Army agency, ABMA, first assigned the 
causes ‘‘to altitude effects and induced oil frothing,” but that ground 
tests run at Rocketdyne did not conclusively show a turbopump 
design deficiency. 

The Army counters that the Rocketdyne tests were made in a 
ground environment and that it was necessary to simulate high- 
altitude vacuum conditions. Suspicious of the turbopump perform- 
ance after the Jupiter failure in November 1957, the Army had instru- 
mented the December firing, and the second failure pointed more con- 
clusively to trouble in the turbopump gearcase. Thereupon the 
ABMA constructed a gearbox test at Redstone under simulated 
vacuum conditions and pinpointed the difficulty as ‘bearing walking”’ 
at high altitudes, making the chance of successful engine flight tests 
extr emely mar ginal. 

General Schriever records a meeting at ABMA on February 24, 
1958, attended by Army, Air Force, Ramo-Wooldridge and Rocket- 
dyne representatives, to discuss the Jupiter failures. The Army 
reports that this meeting was called as a result of Dr. von Braun’s 
request for a pooling of information. According to General Schriever 
the consensus was that inadequate lubrication due to high altitude 
conditions or flight stresses causing abnormal bearing “loads was 
responsible for the failures rather than a bearing design deficiency. 
The Army says that only the Air Force believed that a design defi- 
ciency did not exist. ABMA representatives gathered that the Air 
Force did not believe then that it had a turbopump problem. 

To overcome the “bearing walking’ condition, after exhaustive 
gearbox testing at Redstone, ABMA stopped Jupiter flight testing 
and in March 1958 began etneneteat all Jupiter engines ‘at Rocket- 
dyne with a new bearing retainer which Rocketdyne had developed. 
Other turbopump modifications indicated by the Redstone testing 
also were introduced. The Army then fired Jupiter missiles with- 
out turbopump failures, satisfying itself that its decision to stop test- 
ing and to retrofit was wise. Several missiles had to be rescheduled, 
but test firing for the remainder proceeded on schedule. 

ABMA’s decision in March 1958 to retrofit was made known per- 
sonally to General Schriever by General Medaris. He described the 
circumstances in these words:’® 


Repeated attempts were made to interest AFBMD in 
this mutual problem in an effort to gain their support so 
as to hasten its solution. These attempts were pressed to 


10 General Medaris’ comments on General Schriever’s memorandum, cited above, are printed in Senate 
Committee on Aeronautical and Space Sciences hearings, ‘“‘Investigation of Governmental Organization 
for Space Activities.” 1959, p. 271 ff 
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the extent of a personal visit to General Schriever, at which 
time I appealed that he personally familiarize himself with 
the details of the problem so that he could take action. The 
Army continued detailed testing in its own laboratories in 
order to find solutions to the problem. Work with the con- 
tractors was also continued. Since the Air Force was the 
major engine user, real impetus could have been obtained 
by the Air Force’s acknowledgment of the problem. 


It appears that the Air Force really became worried when an Atlas 
and a Thor failed in April 1958. These failures, said General 
Schriever, ‘had aroused increased concern that a design deficiency 
existed in the Thor and Atlas engine and turbopump installations.” 
By that time BMD had caused the Atlas and Thor engines to be 
modified by increased gearcase pressurization, to reduce oil frothing; 
but with the firing failures, ‘‘an all-out effort to evaluate effects of 
external loading stresses on the turbopump assembly was initiated.” 
After numerous tests, Rocketdyne redesigned the connecting shaft 
between the turbine and the pump gear train to make it stronger and 
less sensitive to loads imposed through the exhaust-duct connection. 
The Army notes that it had corrected the duct weakness, ascribed to a 
too-rigid mounting, after a Jupiter flight failure in March 1957; and 
that despite knowledge of this experience, the Air Force continued to 
use an exhaust duct which transmitted undue loads, until subsequent 
modification by Rocketdyne. 

The Air Force experienced another Thor and Atlas failure, in 
August and September 1958, respectively, due to turbopump mal- 
functioning. The August failure was an aborted Thor Able lunar 
probe. During this time, Rocketdyne had been working on a new 
bearing, which was introduced into the production line in October 
1958. However, missiles without the new bearing already were in 
the field. Prior modifications in the engine and turbopump installa- 
tions ‘‘were considered adequate to meet immediate needs.”’ 

In General Schriever’s statement of the case, the technical prob- 
lems were much more complicated than the bearing deficiency because 
of the “extremely high performance design” of the turbopump. He 
cited the flight testing of 39 Thor missiles (to April 16, 1959), with 
only 3 experiencing turbopump difficulties. He justified the Air Force 
decision not to suspend missile tests on the ground that the date for 
early operational capability would have been delayed. In his view, 
the Air Force and its contractors were prompt and diligent and com- 
petent in detecting the causes of missile failures and in taking correc- 
tive action. 

The Army counts three Thors and three Atlases as having failed 
because of the turbopump trouble, five of which occurred after the 
Army advised the Air Force it had a turbopump problem. According 
to the Army, it was only after the September 1958 failure of the Atlas 
that the Air Force was persuaded to suspend all flight tests and 
retrofit their turbopumps with new bearings and retainers. The Air 
Force states that retainers to correct the ‘bearing walking” condition 
appeared in May 1958 deliveries of the Thor and Atlas engines, 
but the Army contends that these engines were scheduled to fly at 
least 6 months from the date of the change, and that engines already 
off the production line were not then retrofitted. 

In the Army’s view, the failure of the Air Force to employ the 
retainer “‘fix’’ when the Army did in March 1958, led to the destruction 
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of four Air Force missiles at a cost of many millions of dollars and a 
loss in national prestige since the Thor Able of August 1958 failed 
in the ‘free world’s first lunar probe attempt.” 


THE NOSE CONE CONTROVERSY 


Far more deep-seated than the differences over the turbopump 
fix was the clash in nose cone concept and technique. The problem 
was one of protecting the missile warhead against the terrific heat 
generated by reentry into the atmosphere. The Army concentrated 
on the “ablation” principle, by which minute layers of the nose cone 
materiel are successively eroded or melted when aerodynamic heating 
is encountered in the reentry. The Air Force started with the “heat 
sink” principle, covering the nose cone with a nonmelting high- 
heat-capacity material, such as copper, to absorb the heat of reentry. 

he Army dates its ‘ablation investigations back to 1953, although 
it credits Cornell University with basic researches in 1946, financed 
by the Navy, which shortened the time and the cost of the Jupiter 
nose cone program.'! The Air Force says that it was acquainted 
with the potential merits of the ablation principle in 1954, when 
its ballistic missile program was started. However, the Air Force 
decided upon the heat sink approach as the most promising method to 
assure successful reentry of a missile after a 5,500-nautical mile 
trajectory. It rests its case on the judgment of several scientific 
panels which appraised the problem for the Air Force from time to 
time, and it emphasizes that the heating rate for an ICBM is four 
times as great as that for an IRBM. The Army counters that its 
scientists at ABMA were convinced from the start that the ablation 
principle was a promising solution to both the ICBM and IRBM 
reentry problems. 

The Air Force entered into contracts with General Electric and 
Avco to study reentry heating problems. It states that both com- 
panies were directed from the start of their contracts in 1955 to 
investigate ablation as well as other methods of absorbing reentry 
heat. Prior to that time, in 1954, the Air Force initiated the Lockheed 
X-17 reentry vehicle test program designed to simulate IRBM reentry 
conditions. Scale models of a heat sink nose cone were flown in an 
instrumented three-stage vehicle, with the first stage firing it to about 
400,000 feet, and the other two stages firing on the way down, bringing 
the vehicle to a velocity of about Mach 14 or 15 in dense air at 40,000 
to 50,000 feet. By mid-1956, according to General Schriever’s state- 
ment, the X-17 tests ‘‘conclusively demonstrated the survival capa- 
bility of the copper heat sink design for IRBM purposes.” 

The Army observes that there were 26 Air Force tests in the X-17 
program, and 2 weeks before the last one in August 1957, ABMA 
had successfully flight tested and recovered a scale model of the 
Jupiter ablation nose cone with the expenditure of only 3 test vehicles. 
This was the nose cone exhibited by President Eisenhower in a tele-.- 
vised address shortly after the Sputnik event.'* Only after a full- 
scale Jupiter nose cone had been successfully tested, the Army says, 
did the Air Force become interested in ablation, initiating Project 


"4 Denote Preparedness Subcommittee hearings, ‘‘Inquiry into Satellite and Missile Programs,”’ 1957-58, 


‘e eiches, pp. 313-314. 
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Able in late 1957 as a special test program to carry a scale model 
ablation nose cone to ICBM ranges. Through April 1959, seven 
Project Able nose cone recovery missiles had been fired; one nose cone 
was recovered. 

While the Air Force is using the heat sink principle in the Thor 
missiles and a few early Atlases, the ICBM programs now utilize the 
ablation technique. The decision to transfer to ablation for ICBM’s, 
the Air Force maintains, could not be made before August 1958, 
because the state of the ICBM reentry art was not sufficiently ad- 
vanced until then to give assurance of success within the time sched- 
ule for operational commitments. 

The Air Force emphasizes that the General Electric and Avco 
studies were important in that they systematically investigated a 
broad range of theoretical and experimental problems rather than 
the reentry problem of one specific missile system. The information, 
General Schriever said, contributed to a fuller understanding of 
reentry phenomena and enlarged the Nation’s capabilities for accel- 
erating the development of space and advanced weapon systems. It 
was also of critical importance in understanding the behavior of 
ablating materials under ICBM reentry conditions. The results of 
all these studies, according to General Schriever, were passed on to 
the Army in the form of various technical reports, and the Air Force 
cooperated in other ways in helping ABMA proceed with its own 
nose cone work. 

As the Army sees it, the employment of two contractors, General 
Electric and Avco, to pursue the same technical approach to reentry 
was a costly and wasteful duplication. ABMA representatives had 
suggested to BMD on several occasions that it might be prudent for 
one contractor to study ablation and the other the heat sink approach, 
but they believed this advice to be ignored. If ablation was included 
in any part of the contract studies, ABMA personnel were unable to 
find it mentioned in the technical program reports. 

The Air Force sees no way to make meaningful cost comparisons 
between the Thor and Jupiter nose cone developments mainly because 
the Thor and Atlas programs were covered in the same Air Force con- 
tracts. Based on arbitrary Thor-Atlas cost allocations for budget 
control and auditing purposes, General Schriever put the research and 
development costs of the Thor nose cone program at $45.8 million 
through fiscal year 1959, and production nose cones for initial opera- 
tional capability through the same year at $25.5 million. General 
Medaris said the Army spent $22 million on research and develop- 
ment of the Jupiter nose cone, and added: 


While detailed cost information has not been available from 
the Air Force, public articles in the press and the best journals 
have indicated that the Air Force spent from 10 to 20 times 
this amount on their duplicate heat sink approach. 


Mr. Holaday, Special Assistant (formerly Director) for Guided 
Missiles in the Department of Defense, said that the Air Force outlays 
to the contractors for the ICBM and IRBM nose cone projects were 
“in the neighborhood of $200 million.” He described the Air Force 
shift to ablation as ‘‘an extension of the Army’s effort,’’ emphasizing 
the greater severity of the problem at ICBM ranges.” 

18 Hearings, p. 510. 
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CONTROVERSY OVER EXCHANGE OF INFORMATION 


Information received from the Air Force on the nose cone prob- 
lem, General Medaris observed at one point in the hearings, probably 
was better than on other matters.* While ABMA received a consider- 
able quantity of documents from BMD, the Army contends that ex- 
tended and unnecessary delays were encountered, and some important 
documents were withheld. The “supply of information from 
AFBMD,” General Medaris said, ‘“‘was not free and open,’”’ whereas 
ABMA did not withhold any information from the Air Force. General 
Schriever, for his part, said: 


From the beginning of the IRBM programs I have taken 
every reasonable action to provide for and insure coordination 
and cooperation between AFBMD and ABMA. 


The two Generals met in Inglewood, Calif., in December 1955, just 
after the Thor and Jupiter programs were authorized, to agree upon, 
and arrange for, a full exchange of technical information and coopera- 
tive working relationships. Early in 1956 they met several more 
times to discuss problems of mutual concern. Liaison officers be- 
tween the two agencies were designated. A joint technical com- 
mittee was established for the engine programs. Numerous visits 
and reports were exchanged. 

From 1954 through February 1959, General Schriever reported, 
some 4,500 documents were transmitted to ABMA, and only 28 
documents were withheld. The grounds for turning down these re- 
quests were said to be (1) contractors’ proprietary information, (2) 
nreliminary studies, (3) inconclusive findings, (4) internal Air Force 
administrative affairs, (5) security restrictions. In some cases, de- 
lays in forwarding information were considered unavoidable. Ap- 
proximately 1,300. Army contractor and military personnel working 
on the Army ballistic missile program were counted as having visited 
BMD and Air Force contractors’ plants. 

The Army counters that 50 percent of the personnel visits to con- 
tractors’ plants would have been made anyway, since ABMA also had 
contracts with them. As for the documents withheld, General Me- 
daris observed, they were small in proportion to the total but General 
Schriever did not evaluate their relative importance. General 
Medaris cited the example of a Convair report on radiant heating 
from engine exhaust gases, which ABMA considered important to the 
Jupiter program, but which the Air Force withheld as an internal 
document. Another example cited by General Medaris was a request 
for several documents just 2 weeks before his appearance at the sub- 
committee hearings. He said BMD replied that the reports were not 
available for distribution until 6 months after issue and would be 
forwarded at such time. 

ABMA had to wait 60 to 75 days for reports which were not “‘con- 
tested” by BMD, according to General Medaris; and when they were 
contested, repeated requests and arguments ensued. Sometimes the 
release of a report was delayed for as much as 10 months. General 
Medaris would make a personal request to General Schriever, ‘‘and 
after it was a dead issue, we would get it.” © 


14 Hearings, p. 288. 
15 Hearings, p. 287. 
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One cause for delay, it appears, was ‘“‘the long process for formalized 
printing of reports.’”’ General Medaris noted that the problems of 
obtaining information from BMD had been considerably eased in 
recent days. 

CONFLICT OVER OPERATIONAL CONCEPTS 


Another major source of friction was the problem of turning the 
Jupiter over to the Air Force for operational use. Both services 
had been developing their respective IRBM’s during the year 1956 
without any instructions as to the disposition of the weapon systems. 
When Defense Secretary Wilson finally decided in November 1956 
that IRBM’s and ICBM’s were to be the exclusive province of the 
Air Force, the problem arose immediately of adapting the Army 
Jupiter to Air Force operational concepts and support equipment 
requirements. 

Left to itself, ABMA would have designed the Jupiter as a mobile 
system under the Army combat doctrine of ‘‘shoot and scoot.’”’ The 
Air Force wanted a “‘tied-down”’ system with fixed concrete emplace- 
ments. General Medaris suggested at one time that— 


if it was good insurance to produce both missiles and field 
them both, both Thor and Jupiter, that they should be fielded 
on entirely different concepts so we would have the advantage 
not only of insurance in getting them out there but of insur- 
ance in type of use in having two different methods of use 
entirely.’ 


Lt. Gen. James M. Gavin, then the Army’s deputy chief of Research 
and Development, explained to the Senate Preparedness Subcommittee 
early in 1958 that he was responsible for developing the doctrine of 
Jupiter employment as ‘“‘a highly mobile system.”” The Army made 
studies of mountain profiles, typical sites, and tunnels in Europe 
through which missiles could be moved, and of how to employ liquid 
oxygen under such conditions. 


Come rain, snow, fog, day or night, we knew that the 
missile would live and be responsive to the demands of the 
commander. This is the way we fight and the way we live.” 


The Air Force took the position at the same hearings that the author- 
ities in Britain, where the Thor was to be deployed, were opposed to 
mobile systems. General Schriever said: 


They feel that moving missiles in the United Kingdom 
does not make much sense, and I agree with this, because in 
the first place if you have got them on the move, they are 
not available immediately for retaliation. 


He went on to say, as a second point, that it would not take many 
nuclear bombs to knock out Britain, so that movement on the roads 
would have no particular advantage, and that what the British really 
wanted were hard bases. He indicated that some planning had been 
done for IRBM base hardening, and seemed to imply that this course 
would be taken.’"® (We noted earlier that the British propose to 
develop their own Blue Streak missile in hardened bases.) 


16 Senate Preparedness Subcommittee hearings, ‘Inquiry into Satellite and Missile Programs,” 1957-58, 
p. 1703. 

11 Thid., p. 1509. 

4 Ibid., p. 1610, 
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Mr. Quarles told this subcommittee that there was never any dis- 
agreement with the British authorities on fixed versus movable sys- 
tems, although the Opposition had raised some questions. This 
unanimity flowed evidently from the fact that the U.S. and U.K. 
Air Forces were of the same mind on the impracticability of moving 
the Thor. Mr. Quarles said: 


When one sees the character of an installation of this kind of 
equipment with the liquid oxygen and petroleum type of 
system that is used for propulsion, it becomes very obvious 
that it would not be practicable to have a movable system 
and still maintain the instant readiness that we require in 
this system.” 

While the Air Force has no use for a mobile missile system, it main- 
tains that the missiles can be moved—but not on a day-to-day basis. 
The ground support equipment is mainly on wheels, in numerous 
trailers, but expensive concrete pads are built at each Thor missile 
emplacement, and certain types of equipment such as the fueling 
system are fixed. Removal to other sites also would require site 
surveys and “zeroing in” the missile anew, tasks which the Air Force 
believes are too time-consuming and exposed to enemy intelligence to 
compensate for the mobility which the Army favors. 

Since the Army, by high-level edict, had to surrender to the Air 
Force in the matter of operational control of its weapon, the Army’s 
problem was to acquire timely Air Force advice and instructions for 
adopting the Jupiter to Air Force requirements. The importance of 
securing such information early in the development program is 
stressed by General Medaris, who says: “This knowledge is vital to 
both the developer and the user, to prevent costly changes at a later 
date.” * He charged the Air Force with indifference to the Jupiter 
program (“they would just as leave we crawled back under the rug 
someplace’’) and failure to supply timely information on operational 
requirements, causing the Army to work against a compressed deadline 
under adverse circumstances at a resultant “heavy and unnecessary 
expenditure of overtime.”’ 

General Schriever’s version is this: 


My staff and I have at all times recognized the need of 
ABMA for adequate information regarding Air Force 
IRBM operational concepts and requirements. This kind 
of information had to be furnished if the Army was to fulfill 
its responsibility for providing the necessary ground support 
equipment and other support for the Jupiter in its opera- 
tional deployment by the Air Force. I am not aware of any 
instance in which the IRBM program has suffered from any 
failure on the part of the Air Force to furnish this information. 


He expressed the belief that the Air Force cooperated in every way 
and assisted ABMA in meeting the operational dates established for 
the Jupiter. 

Contacts between the ABMA and BMD on matters of common 
interest in the design of ground support equipment began in mid-1956, 
before the assignment of IRBM operational control to the Air Force 
was decided. General Schriever said that at his request a meeting 

19 Hearings, p. 467, 
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was held at ABMA on June 12, and 13, 1956. General Medaris said 
this meeting— 


was arranged by ABMA and held at the request of the Joint 
Army-Navy Executive Committee for the purpose of avoid- 
ing duplication of effort in the design of ground support 
equipment. 


The conferees, according to General Medaris, agreed to hold further 
joint meetings in September or October 1956 and subsequent meetings 
at 2 or 3 months’ intervals. General Medaris noted that at the Air 
Force agency’s request, the next meeting was postponed to November 
1956, then to January 1957, then indefinitely, and never was held. 
General Schriever’s version is that the June 1956 meeting was followed 
by numerous exchanges of technical information between the Govern- 
ment agencies and the contractors involved. 

General Schriever cited a planning conference on ground support 
equipment held at BMD in November 1956. Its purpose, he said, 
was to discuss Air Force operational concepts and requirements with 
the IRBM contractors and to hear the contractors’ interpretation of 
these requirements presented— 


in the form of an integrated factory to launch sequence, 
together with sketches of hardware required to implement 
the operational concepts and requirements. 


The two ABMA liaison officers in residence, General Schriever said, 
attended this conference. The Army’s version is that the ABMA 
liaison officers learned about the meeting by accident, requested 
permission to attend, and were refused admittance by Thor project 
personnel. They made a major issue of the matter by going over the 
heads of subordinates to the Thor project director who finally let 
them in. 

The Thor contractor’s presentation was approved by BMD and 
a report of the conference issued. Copies were made available to 
the ABMA liaison office in December 1956. General Schriever 
described this document as “‘in effect the complete operational concept 
and requirements” for the Air Force IRBM. As far as ABMA was 
concerned, this was merely the contractor’s interpretation of re- 
quirements. 

The June and November 1956 meetings, which were cited by 
General Schriever as instances of BMD cooperation with ABMA, 
were held before Secretary Wilson’s memorandum of November 26, 
1956, assigning IRBM operational control to the Air Force. There- 
fore, said General Medaris ‘they were not intended to provide any 
official information on operational requirements to the Army.” 

ABMA traces its formal efforts to obtain Air Force operational 
data over a period of months beginning on December 14, 1956. 
According to the Army account, the BMD vice commander turned 
down a request from the ABMA liaison officer on that date because 
BMD had no authority to grant it. Thereupon the request was 
made at the departmental level, and the Air Force referred the 
Army back to BMD as the agency responsible for operational re- 
quirements. When the BMD vice commander was shown a copy of 
this reply, he still demurred, since he had no direct word from Air 
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Force headquarters and ABMA had not submitted a formal request. 
On March 20, 1957, General Medaris visited BMD headquarters and 
discussed personally with General Schriever ‘‘the urgent need by 
ABMA of the complete, official operational concepts and requirements 
of the IRBM.” 

Then, on April 12, 1957, ABMA received what General Medaris 
termed ‘abbreviated operational requirements in the form of an 
extract from a WDD [BMD] development plan for the Thor.”” The 
Army agency regarded this document as out of date and lacking the 
specific information needed for further design work on the Jupiter. 
General Medaris observed at the hearings: 


Of course, this concerned us greatly because in the mean- 
time we were rapidly getting into a position where we could 
not possibly get ground equipment together fast enough to 
meet any competitive situation.”! 


General Schriever decided to come to Redstone with his ‘‘top 
staff” in June 1957 for a briefing on the Jupiter system. This was his 
first visit to the Army agency. ABMA presented a plan for deploy- 
ment of the Jupiter according to its understanding of Air Force 
operational concepts. General Schriever described this as a prelimi- 
nary plan and not as complete as the Air Force contractor presenta- 
tion of November 1956. A copy of the Thor operational plan was 
received by ABMA on July 30, 1957. With this plan as a reference, 
ABMA reviewed its own Jupiter plan presented at the briefing and 
prepared a letter to General Schriever requesting that the Jupiter 
plan be modified as required and confirmed as guidance to ABMA. 

On August 27, 1957, according to the Army account, the Air Force 
agency advised ABMA that staff level planning could continue on 
the basis of the ABMA policy guidance letter but that all action on a 
definitive development plan for Jupiter was suspended pending out- 
come of deliberations by a Department of Defense ad hoc committee. 
The purpose of this committee, headed by Mr. Holaday, the Secre- 
tary’s Special Assistant for Guided Missiles, was to decide between 
the Thor and the Jupiter as a production missile. The other two 
committee members were Generals Schriever and Medaris. 


THOR OR JUPITER? 


Six months before the ad hoc committee was set up, Defense Secre- 
tary Wilson said that the choice had been made, apparently in favor 
of the Thor, and that the Jupiter “in effect’? had been cancelled, 
although some of its development results might be applied to the 
final weapon. He assured newswriters at a press conference of Feb- 
ruary 26, 1957: 


As I say, it’s going to go one way or the other on down the 
road. There is only going to be one of them made, not two 
of them. 
In successive news conferences on April 18, May 2, and June 13, 1957, 
Mr. Wilson said he had not yet made up his mind whether he would 


21 Hearings, p. 280 
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allot emergency funds for continued work on the Jupiter after the end 
of the fiscal year; and on August 15, 1957, he stated to the press: 


At present we are going to finish up a certain number of 
missiles in both Thor and Jupiter that are in the mill now, in 
the pipeline, finish up the testing of them, and this committee 
is working on that now on laying out a plan to go through 
with the whole business and wind up with one missile. 


By this time, heavy dollar investments had been made in the 
development of both missiles, but it was assumed that one system 
as an end product would be cheaper than two. Not surprisingly, 
Generals Schriever and Medaris spoke strongly for their own weapon 
systems, and Mr. Holaday was unable to make a choice. He said 
that the test information was insufficient to— 


give us enough confidence at that time, to eliminate one and 
be sure that the other could be satisfactory, and we could 
meet our deployment objectives for the missiles.” 


Mr. Quarles told the subcommittee that after intensive study of the 
problem the ad hoc committee— 


came to the conclusion that they could not state, with assur- 
ance, that either of these had been proven as a weapon system 
and therefore, they asked to be relieved of eliminating either 
one until one had been proven.” 


Some months later, in early 1958, the weapons were considered 
“proven” but by that time, Mr. Quarles said: 


We had to advance the manufacturing arrangements for 
each to such a degree that it * * * was more economical to 
retain both than to cancel either.* 


It was intended, still, to produce only one of the weapons in quan- 
tity. Defense Secretary McElroy told the House Appropriations 
Committee in November 1957, after the Holaday group had reported: 


I anticipate that a decision as to which missile will be 
produced in quantity will be made within a few months.” 


The Air Force position is that the Thor was more advanced in pro- 
duction when the ad hoc committee sat, and that a substantial sum of 
money could have been saved by proceeding with the Thor alone. 
As we noted earlier, Air Force Secretary Douglas put the potential 
savings figure at $200 million. Recently he said that in the produc- 
tion phase, Thor and Jupiter costs were “comparable.” * 

Cost figures shown to the subcommittee by the Defense Comp- 
troller’s office show development costs of both missiles in a comparable 
range, approaching $1 billion in total, with Jupiter development costs 
somewhat higher than those of the Thor. The Comptroller’s office 
cautions that these cost estimates have arbitrary elements, since both 
the Thor and the Jupiter have some components similar to, or identical 
with, those of other missile systems, and certain test and develop- 
ment costs had to be distributed among several systems. Also the 

22 Hearings, p. 506. 
3% Hearings, p. 463. 
4 Hearings, p. 464, 


35 House Appropriations Committee hearings, ‘Ihe Ballistic Missile Program,’’ 1957, p. 6. 
% Senate Appropriations Committee hearings on 1960 defense bill, p. 217. 
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estimates exclude the cost of efforts funded through other programs 
which were beneficial to the IRBM’s, such as engine work on the 
Navaho and Redstone programs and the buildup of test capability at 
the Air Missile Test Center. The Army, which cites a lesser develop- 
ment cost for the Jupiter than does the Comptroller, believes that Thor 
development costs would be considerably higher if expensive nose cone 
and other development costs were properly allocated as between the 
Thor and the Atlas. 

Apart from the development costs, an interesting fact about the 
unit “flyaway’” (production) costs of the ‘‘tactically configured’’ 
missiles, as reported by the Comptroller, is that the Jupiter costs 
almost twice as much as the Thor. Assuming these figures to be 
reasonably indicative—and the subcommittee recognizes the difficul- 
ties in getting precise estimates—the much higher unit costs for the 
Jupiter apparently reflect the comparatively smaller number ordered 
into production and the heavy tooling costs which Chrysler Corp. had 
to incur in preparing for production. 

The total outcome of the land-based IRBM effort is to be 5 Thor 
squadrons (75 missiles) and 3 Jupiter squadrons (45 missiles), not 
counting the additional test and space vehicles produced in each 
system. In retrospect, it appears that economies might have been 


effected by producing this relatively small quantity of Jupiters 
“inhouse” at the Redstone Arsenal, thereby saving a good part 
of the tooling and other contractor costs. Whether this course 
would have been feasible, considering*the deployment deadlines, 
the need to bring the contractor into the development process at an 
early date, the competing demands of other arsenal projects, and the 


delay and indecision attending the question of which missile was to 
be produced and in what quantities, the subcommittee cannot under- 
take to say. 





Vill. MISSILES FOR AIR DEFENSE 


This report has been concerned mainly with ballistic missiles—the 
new strategic weapons for deterrence and retaliation. But every 
new weapon system and strategy is matched, sooner or later, by those 
of the potential enemy. In the never-ending quest for national 
security, every war measure begets its countermeasure, every offense 
its defense. The era of missiles inevitably brings with it anti-missile 
missiles. 

Defense against missiles is the latest and most sophisticated version 
of what is traditionally termed air defense. Today, air defense is a 
vast complex of radar detection, warning systems, communications, 
electronic computers, intercepter aircraft and air- and ground- launched 
missiles—all aimed at countering an attack by enemy aircraft. The 
costs are heavy. The House Appropriations Committee has esti- 
mated that more than $29 billion have been spent for air defense in 
the past 10 years. Proposals have been made which could increase 
the total spending to about $49 billion by 1963. 

The huge investment already made and the heavy additional costs 
of updating air defense against conventional aircraft pose an acute 
dilemma. Despite increasing concern with an attack by long-range 
missiles, the threat of aircraft attack is still here, and it will remain for 
some years to come. How far shall we go in continuing the air 
defense buildup against the threat of aircraft attack? When and 
how fast should we taper off and direct our technical and financial 
resources to the more ominous and rapidly growing threat of inter- 
continental and submarine-launched ballistic missiles? 

There are those who say that all defense—whether against aircraft 
or missiles—is misdirected effort. They would invest heavily in 
offensive weapons, particularly those of the future that are mobile 
and dispersed and presumed invulnerable to enemy action, and let 
the deterrent threat of these offensive weapons guard the peace. 

The dilemma is not only one of funds and resources; it concerns the 
division of labor among the military services. The Army and the 
Air Force particularly are joined in a bitter contest over weapons and 
techniques for air defense. As weapon technology advances, the 
contest grows more fierce, even while it makes less sense, for the time 
will come when the weapons of offense and defense will merge into a 
single technical system. 

In this section we review briefly the development of air defense 
weapons, concepts, organizations and rivalries, and the recent efforts 
to reconcile them in a “‘master plan.” 

Air defense for the continental United States is a comparative new- 
comer in the field of military science. Only in recent years has the 
possibility existed of an air assault on this country. During World 
War II the United States had little occasion to be concerned about 
this problem. The first major step was taken in 1948 when Congress 
authorized the permanent detection net of 75 radar stations. The 
Korean war and the increased recognition of the Soviet threat 
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spurred new activity. On September 1, 1954, the Secretary of De- 
fense combined the air defense elements of all the military services 
into a single organization with headquarters at Colorado Springs, 
Colo., which was called the Continental Air Defense Command 
(CONAD). In 1957, the air defense efforts of Canada were inte- 
grated and the North American Air Defense Command (NORAD) 
was established. During this period of organizational changes there 
was rapid development of the weapons with which to implement new 
plans and strategies. 


ROLES AND MISSIONS 


The establishment of CONAD provided a focal point for the 
development of doctrine and strategy and centralized operational 
control. It did little to clarify or change the responsibilities of the 
services. Dating back years before the second World War, the 
Army has had the mission and equipment for antiaircraft defense. 
This has been an artillery role applied to specific defensive tasks. 
Whether it be for forces in the field, vital installations or populated 
cities, the Army weapons have served to provide the main element 
of defense against air attack. The Air Force had an equally important 
and complementary task in this field. Its manned aircraft would be 
used to intercept enemy attackers before they reached the targets 
specifically guarded by Army antiaircraft artillery. To the end of 
the second World War this distinction in mission was comparatively 
clear and for the most part went unquestioned by the services. As 
the air threat increased, as aircraft were designed for supersonic 
speeds, as missiles were developed, and as air defense weapons were 
vastly improved, this distinction became increasingly blurred. 

Starting with the Key West agreement in 1948, continental air 
defense was primarily the responsibility of the Air Force. The Army 
and the Navy were assigned the task of supplying the forces, along 
with the Air Force, for this mission. Subsequent memorandums and 
directives have not altered in any substantial way this division of 
responsibility. The roles and missions memorandum promulgated 
by Secretary of Defense Wilson on November 26, 1956,' articulated 
the difference between the service missions according to the capability 
of the weapons used by the two services. The memorandum assigned 
to the Army responsibility for the development, procurement, “and 
manning of land-based surface-to-air missile systems for point defense. 
The Air Force was assigned similar tasks for area defense. The 
former type of defense was characterized as having the purpose of 
defending specified geographic areas, cities and vital installations. 
Area defense was defined as the— 


concept of locating defense units to intercept enemy at- 
tacks remote from and without reference to individual vital 
installations, industrial complexes or population centers. 


BASIC ELEMENTS 


The total air defense complex includes many elements. ‘There are 
the early warning radar networks to notify NORAD of any impending 
attack. The most important of these systems is the Distant Early 


1 Hearings, p. 745. 
3 Ibid. p. 747. 
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Warning (DEW) line under the jurisdiction of the Air Force. The 
main portion of this line runs across the northern fringe of the North 
American Continent. The Navy has the responsibility of the ship- 
board extensions of the DEW line into the Atlantic and the Pacific. 
There are also other warning lines at other geographical locations 
such as the Mid-Canada and Pine Tree lines. The Air Force is now 
constructing an early warning system against ballistic missiles known 
as BMEWS. BMEWS will provide data on ballistic missiles much 
as the DEW line now provides on aircraft and air-breathing missiles. 

The complicated detection systems are tied unto the electronic com- 
puter control centers of the semiautomatic ground environment system 
known as SAGE. Target, track, and identification data gathered by 
the radars in the continental aircraft control and warning systems 
are transmitted to the computers in the SAGE centers whee they 
are automatically converted into and displayed as air situations 
which permit rapid decisions to be made. These decisions are con- 
verted by the computers into instructions which are transmitted to 
our defensive weapons. SAGE, in a sense, is planned to direct and 
control the air battle. 

There are large numbers of supersonic fighter aircraft stationed 
throughout the Nation. There are the Army’s Nike antiaircraft 
batteries surrounding most major target areas. There are the planned 
Air Force Bomarc antiaircraft missiles which are to be directly co- 
ordinated with the SAGE system. These, in brief, are the main 
elements of United States air defense against manned and unmanned 
aircraft. 

ARMY RESPONSIBILITIES 


The Nike surface-to-air missile project was begun in 1945. It is an 
outgrowth in function of the antiaircraft gun. The weapon was de- 
veloped under the supervision of the Army Ordnance Corps by Bell 
Telephone Laboratories, Western Electric Co., and Douglas Aircraft 
Co. The Nike includes three basic elements: The ground-based 
launching and control equipment; the missiles with their boosters, 
and the ground guidance system. Radars on the ground in close 
proximity to the launching site gather data and send it to a computer 
which predicts the point of intercept and guides the missile to its target. 

The Ajax, the first member of the Nike family, has been operational 
since 1953. The Hercules is a “second generation” Nike. It is a 
bigger missile using solid instead of liquid propellant and can be 
armed with an atomic warhead. The Hercules has been operational 
since June 1958. It is a rocket-powered missile, guided from ground 
to intercept and maneuverable outside the atmosphere. Ajax sites 
are being rapidly converted for the Hercules, and to the extent the 
budget permits, the latter missile will replace the former. 

The Army has another surface-to-air missile in its defense arsenal 
called the Hawk. The Nike systems are limited in their ability to 
detect and track aircraft coming in at very low altitudes. The Hawk 
was designed for and is capable of performing this task. Though it 
is to be used for the support of ground forces, there are no immediate 
plans to deploy the Hawk in the United States. 
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THE TALOS CONTROVERSY 


The Navy had initiated several research and development projects 
to provide itself with a missile that would protect its ships against air 
attack. Out of what was known as the Bumblebee project came the 
Talos missile. The adoption of the Talos to a land-based environment 
was then initiated in accord with a recommendation of the Gardner 
Committee, which reviewed the guided-missile programs. The Army 
expressed interest; the facts are not altogether clear how the decision 
was made, but the project was then turned over to the Air Force. 

In 1956 the Air Force asked for an authorization of over $16 million 
for the construction of Talos sites. The Air Force had announced it 
intended to use the Talos to protect some of its SAC bases. The 
Army voiced objections which implied that such use of the Talos 
would be duplicative with the Nike. General Taylor stated at the 
time that the Talos did not have any characteristics of the interceptor 
and therefore really should not be an Air Force responsibility.® 

The Senate Armed Services Committee noted that the Army and 
the Air Force ‘‘are assigned overlapping roles and missions in the air- 
craft and continental air defense field,’ * and urged the Department 
of Defense to clarify the responsibility of each service. The Com- 
mittee did not object to continued research and development of the 
Talos but denied the request for the funds or authorization to construct 
facilities and sites. The House decided to grant this authorization. 
In conference the Senate receded, but only after agreeing that the 
authorization relating to the Talos facilities would not be used until 
the Secretary of Defense had come into agreement with the Armed 
Services Committees of the Senate and the House with respect to the 
use of this authority. The President vetoed this military construc- 
tion bill. One of the reasons he gave was his belief that lodging such 
authority in the congressional committees would nullify congressional 
authorization and impinge upon the jurisdiction of the Executive.® 

Upon reconsideration after the veto, the authorization bill was 
reported from the House Committee in the identical form it had been 
sent originally to the President except that the language objected to 
had been stricken from the bill. There was no written report issued 
by the House Committee in this instance. The Senate Committee, 
however, reaffirmed its original position in another report’ in which 
it insisted on denying the authorization until the subject had been 
clarified. In this report the Committee recorded its concern over the 
large expenditures involved, the relative merits of the Nike and Talos 
systems, and the proper assignments of roles and missions in both 
programs. Upon receipt of the Senate version of the bill, the House 
agreed to the Senate language. The President thereafter signed the 
bill containing the restrictive provision. 

On November 26, 1956, the Secretary of Defense assigned the 
Talos to the Department of the Army. The Army sought funds for 
further work on the Talos system. It was informed by the Defense 
Department that any dollars it might wish to spend would have to 
come out of the Nike appropriation. The Joint Chiefs of Staff 

3 See Senate Appropriations Committee hearings on 1957 defense bill, p. 86. 
4S. Rept. 2364, 84th Cong., 2d sess., p. 11. 
§H. Rept. No. 2641, 84th Cong., 2d sess., p. 34. 


* See H. Doc. No. 450, 84th Cong., 2d sess. 
18. Rept. No. 2775, 84th Cong., 2d sess., p. 3. 
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recommended that due to budgetary limitations the land-based Talos 
not be developed. The Talos was then still in its development stage 
and because the Army believed the Nike program to be more valuable, 
the land-based Talos program was discontinued. Though both the 
Air Force and the Army had made broad claims for the capability of 
the land-based Talos missile, and more than $25 million had been 
spent in its development, the entire project was canceled, and the 
Talos is no longer in the weapon plans of either service. 


AIR FORCE RESPONSIBILITIES 


In contrast to the Army’s specific role in air defense, the Air Force’s 
responsibilities are considerably broader. As mentioned above, the 
Air Force has operational control of the various warning systems. 
That part of its total mission that is devoted to active defense is 
to be carried out by a combination of manned interceptors, SAGE 
and Bomare. 

The ideas for SAGE were initiated about 1950. It was chosen by 
the National Security Council in 1953 as the best means of detection, 
tracking, and control, and was shortly thereafter assigned to the Air 
Force to work out. The first designs for the SAGE system were made 
by the Lincoln Laboratories under contract with the Air Force. 
Starting in 1954, Western Electric Co. became the systems contractor: 
for the future development and construction of the SAGE system. 
This private concern was charged with overall management, but the 
other production contracts were let by the Air Force, not by Western 
Electric. The project office for the SAGE system was placed in con- 
tractor facilities in New York. Air Force personnel from ARDC, 
ADC, and AMC are located in this office. 

Initial studies on the Bomarc were begun at approximately the same 
time and were handled jointly by the University of Michigan and the 
Boeing Aircraft Co. In 1950 Boeing got a contract for research and 
development of the Bomare missile. The first production contract 
with the same company was let in 1957. The Bomarc is an inter- 
ceptor-type missile, its original . of flight being determined by 
information coming from the SAGE system. Thereafter, the missile, 
is guided to the target by radar Wicated i in its nose. It is a supersonic 
rocket-boosted missile carrying a nuclear warhead. The Bomare A 
has a range of 200 miles. The “Bomare B as planned will have a range 
of almost twice that of the “‘A.’”’ The Bomarc has a high firepower; 
since a great number of the missiles can be launched at one time. 
Neither model of the Bomarc, however, is operational now and the 
“B”’ model, which is a vast improvement over the “A” won’t be ready 
for at least 3 years. Its effective use is inextricably tied to the com- 
plete functioning of the SAGE system. 

There are frequent “integration meetings” between the personnel 
working on the Bomare and SAGE. To promote further correlation 
of the total air defense complex, the Air Force established what is 
known as the Air Defense Systems Integration Division. The 
ADSID will be a joint office manned by AMC, ARDC, and ADC. 
The mission of this organization is to provide the necessary man- 
agerial guidance to insure that the resulting system works. In carry- 
ing out this mission there was an apparent need for engineering service 
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and management beyond the assigned functional responsibilities of the 
commands involved. Consequently on July 30, 1958, the Massa- 
chusetts Institute of Technology entered into a contract with the 
Air Force to serve as principal systems adviser to the ADSID. It was 
propenss at the time that this support ultimately should be provided 
xy a nonprofit organization, and the University agreed to sponsor 
such a corporation and support the Air Force until the plans were in 
effect. The new systems engineering organization was incorporated 
formally as the MITRE Corp. It is now functioning to provide the 
technical staff and engineering capabilities. 


BOMARC-NIKE CONTROVERSY 


The process of building Bomarcs, of constructing SAGE, and of 
integrating all these systems, has been enormously expensive. Be- 
cause of the difficulty of clearly distinguishing between both the roles 
and the capabilities of the Bomarc and the Nike, the Congress became 
increasingly concerned with the potential duplication inherent in the 
two systems. It appeared to the nontechnical person that the 
Bomarce and Nike wane in fact do the same thing at different ranges— 
destroy enemy aircraft. As the Nike was improved and its range 
extended, this difference became even less clear. The problem was 
compounded by the fact that there was serious doubt on the part of 
both the military and the Congress as to the wisdom of placing too 
many resources into air defense. Given such implied budgetary 
restrictions, recent years have seen both the Air Force and the Army 
struggling for a bigger “‘chunk of the pie.” Extolling the merits of 
their respective systems, the services have competed for appropriations. 

In considering the military construction bill for fiscal year 1958, the 
Senate Armed Services Committee made no important change in the 
requested authorization. Serious note was taken, however, of what 
the Committee believed to be the growing obsolescence of the Nike 
system. Seriously questioning the wisdom of future extensions of the 
Nike system, it urged that more emphasis be placed on weapons that 
will provide greater defense in depth. The Committee’s report stated 
that though it considered recommending that no further authoriza- 
tion for the Nike be approved, it would go along with the request 
because of the weight of the testimony it heard. The Committee did 
ask, however, that the— 


Secretary of Defense take vigorous action to insure that only 
those systems are approved and maintained that fit in with 
the overall strategic doctrine.® 


The following year the Senate Armed Services Committee voiced 
even stronger doubts about the air defense program. Noting the 
tremendous amount of effort and resources the country was putting 
into continental air defense systems, the problem of potential dupli- 
cation was deemed accentuated. The Committee report carefully 
reviewed the Nike versus Talos controversy of 2 years before and 
noted the similarity to the then current controversy between the 
Nike-Hercules and the Bomare. The Committee deleted the authori- 
zation request of the services for construction of facilities for the Her- 
cules and the Bomare. It reduced that total request by 20 percent 


*8S. Rept. No. 842, 85th Cong., Ist sess., p. 22. 
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and authorized the Secretary of Defense to construct for the Army and 
the Air Force such defense missile sites as he deemed essential for the 
proper security of the Nation. In turning control of these funds over 
to the Secretary of Defense, the Committee’s intention was to focus 
attention on this problem. 

The House bill had no language which placed operational authority 
in the Secretary of Defense. In conference the 20 percent reduction 
was maintained, but the authorization language was changed. As 
passed, the bill stated that the Secretary of Defense should, prior to 
the utilization of these funds by the services, determine with respect to 
each defending area which missile or combination of missiles will be 
employed in that area. Thus continued suspicion of duplication in 
the service roles and the weapons for air defense resulted in the 
assertion of unusual Congressional authority. The controversy in 
1958, however, appears minor when contrasted with the struggle for 
funds before the C ongre ssional committees in 1959. 

In testifying before the Senate Armed Services Committee on the 
military construction bill for fiscal year 1969, the Secretary of Defense 
admitted that no decision had been reached between the principal air 
defense systems. He frankly stated that this is one area where the 
Department had not done very well in making a decision. Moreover, 
the Secretary said that “it would not bother me if you held our feet 
to the fire and forced us in connection with this budget.’ 

In its report on the fiscal year 1960 military construction bill, the 
Senate Armed Services Committee concluded that the Nike systems 
were virtually obsolete and stated that any further expenditure of 
funds is unwarranted. Noting what it believed to be the need for 
greater perimeter or area defense, the Committee asked the Secretary 
of Defense to come forward with a master plan based on strategic 
requirements in order that the Congress might be guided in pursuing 
its proper function of authorization. 

The House Armed Services Committee placed more weight on the 
fact that the Nike-Hercules system was already operational and that 
it was less costly than the Bomarc, and the bill it reported severely 
reduced the requested authorization for the Air Force. 

The sharp difference between the Senate and the House bills 
brought the controversy into the open. The industrial producers of 
the Bomare and the Nike published full-page advertisements in the 
newspapers showing the merits of their respective weapons. The Army 
prepared a written memorandum on the virtues of the Nike and 
distributed it to Members of Congress. The Air Force, in its com- 
petitive zeal, made known the unfavorable results of a top secret test 
which included the reaction of Nike batteries under simulated attack. 
The open and public nature of this controversy and the acrimony that 
surrounded it caused grave concern to those who believed that stra- 
tegic decisions of this importance should not be made as a result of 
political wrangling. 

THE MASTER PLAN 


The Department of Defense quickly prepared what was called a 
master plan for the defense of the United States against surprise air 
attack. The plan represented a cutback in total air defense funding 
and an attempt to clarify for the first time the air defense requirements. 
The master plan provided for a reduction and revision in the planned 
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deployment of both the Bomare and the Nike-Hercules missile sites, 
and in so doing would allegedly save over $1 billion over the next 
2 years. It rejected any idea that a choice must be made between 
the Nike and the Bomare. Under this plan both weapons are to be 
used. 

The plan presented an integrated concept of defense comprised of 
interceptors at the farthest range, Bomarcs at the perimeters, and 
Hercules at vital installations. The plan emphasized that both the 
Hercules and the Bomarc are needed for the desired defense in depth. 
The Defense Department itself hoped that this plan would quell 
interservice rivalry. 

Defense officials balk at any attempt to refer to the master plan as 
a compromise. They say that the plan is not an attempt to satisfy 
both services but rather is a carefully thought-out document based 
on strategic requirements. Actually, the Joint Chiefs of Staff had 
been unable to agree on the air defense program, and it was drawn up 
by the civilian advisors to the Secretary of Defense. 

The military construction bill as subsequently passed took full 
account of the master defense plan and made the requested authoriza- 
tions accordingly. Though the plan may have resulted in a temporary 
resolution of the problem the basic issues still remain. What part 
of our total resources shall we allocate to air defense, and of that 
part, how shall the responsibility be divided between the Army and 
the Air Force? 

Area defense and point defense, the missions of the Air Force and 
the Army respectively, do not lend themselves to easy distinction. 
The Army’s Nike today has the same range that the Air Force’s 
intercepter had years ago; thus the distinction between these two 
concepts is unreal when it is based solely on distance. In the roles 
and missions memorandum of 1956, Secretary of Defense Wilson noted 
that an important distinguishing feature of point defense missiles 
is that their guidance information is received from radars located 
near the launching sites. It is equally unreal to base the differences 
in missions of the two services on the technical capability of rapidly- 
changing weapons. 


BALLISTIC MISSILE DEFENSE 


The division of responsibility for defense against aircraft has been 
cumbersome and unclear; the same problems exist and will be accen- 
tuated in the field of ballistic missile defense. The problem of missile 
defense is more difficult because the field is so new, and it certainly 
will become more acute as the threat from enemy ICBM’s and sub- 
marine-launched IRBM’s continues to grow. 

This threat is of such a nature that conventional concepts of active 
defense are inadequate to cope with it. The difficulties of achieving 
an antimissile capability are demonstrated by the diverse and inten- 
sive efforts now being carried on. The Director of ARPA stated 
recently that the Department of Defense has undertaken more than 
50 separate programs to obtain the crucial information necessary for 
design of an effective system. The essential problems of detection, 
acquisition and tracking, and identification and kill, eventually may 
be solved but at a cost of great magnitude. 
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As of today, the main weapon for missile defense is the Nike-Zeus. 
The first study of this system was initiated by the Army in 1955 under 
a contract with Bell Telephone Laboratories. The study was com- 
pleted in October 1956 and was deemed promising. Some $30 million 
were expended on further studies through 1958. On January 16, 
1958, Secretary McElroy formally assigned to the Army the responsi- 
bility for developing the Zeus.? This memorandum was unclear, 
for it appeared at the same time to give overall authority for this 
project to the Advanced Research Projects Agency. The Army 
was directed to transfer $57 million out of its budget to ARPA for 
work on the Zeus; shortly thereafter, however, the money was trans- 
ferred back to the Army. 

The Zeus is an active anti-[CBM system. In basic principle it is 
similar to the other Nike systems. Different radars at varying ranges 
locate and track the hostile ICBM. The Zeus missile itself is directed 
to its target by ground guidance equipment located at the launching 
site. 

There is no unanimity of opinion on the effectiveness of the Zeus. 
The Army is very optimistic; the Air Force has made claims that the 
weapon will not do the job assigned to it. The Directors of Defense 
Research and Engineering and ARPA seem to take a more cautious 
view. Dr. York and Mr. Johnson believe the Zeus will have a cap- 
ability to deal with “simple threats.’”’'° They go on to point out, 
however, that ballistic missiles can deliver a payload which is at the 
offense designer’s option to apportion in many ways. High yield might 
be traded for countermeasures such as decoys and radar jammers that 
may make it difficult to detect and identify the incoming missile. 
Tests have not yet proved out the Zeus’s capability to overcome these 
problems. 

Nevertheless, the Army believes the progress of its work sufficiently 
encouraging. It requested more than $800 million in its budget for 
1960, part of which was to go for production planning of some of the 
components of the Zeus system. To initiate production at this time, 
the Army believes, will cut the leadtime for the operational date of the 
weapon. The Defense Department disapproved the request for pro- 
duction money and cut the Army’s budget for the Zeus to $300 million, 
all of which was to be used only for research and development. In- 
creasing Congressional concern with missile defense became apparent 
during the hearings on the military budget. The Defense Depart- 
ment’s master plan included an additional $137 million for the Zeus 
and the Congress approved. 

The Army is continuing to develop the Zeus and looks forward to 
starting some component production. Because of technological 
factors inherent in the system, the Zeus is presented as a point defense 
weapon in keeping with the above-mentioned roles and missions 
memorandum. It can also be viewed to fit in this category because 
of the fact that at the time the incoming missile is detected, its point 
of impact is determined; therefore, the Zeus system is in effect defend- 
ing a specified area since the hostile missile is unlikely to change its 
course once launched. It is questionable, however, whether the 
defense against ballistic missiles fits into the characterization of either 

* DOD memorandum, House Appropriations Committee hearings on 1960 defense bill, pt. 1, p. 371. 


19 Senate Committee on Aeronautical and Space Sciences hearings, ‘NASA A uthorization for Fiscal Year 
1960,’’ 1959, p. 685. 
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point defense or area defense. It is more than likely that the Army 
has jurisdiction over the Zeus simply because it developed the system 
to begin with. 

Operational responsibilities for missile defense have not been 
assigned. The Air Force does have the mission of ballistic missile 
early warning, and officials of that service have indicated that the 
Air Force would like the total responsibility for ICBM defense.” 
The Navy has just recently announced, however, that it has developed 
a highly successful radar that will detect enemy ICBM’s at the time of 
launching, and the Army contends it would be only logical that as the 
developer of the Zeus it should be given operational control over this 
weapon. These questions have not been settled. 


ll See Senate Preparedness Subcommittee “Inquiry into Satellite and Missile Programs,”’ 1957-58, p. 201- 
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IX. MISSILES AND SPACE 


The specter of a vehicle orbiting the earth introduced space to the 
American public as a new subject of discourse and to military planners 
as a new dimension in strategy. ‘The race for space on the grand scale 
is between the United States and the Soviet Union. But there are 
contests as well on the national scene. Military and civil agencies 
compete for prestige and projects, and the military services struggle 
for ascendancy in space, competing with each other for jobs and 
budgets. 

A policy for a time of peace requires that at some point the continuous 
band of space interests be partitioned into military and civilian 
concerns. In this way the nation proclaims its desire for peaceful 
exploration of the new medium even while recognizing the stern 
necessity for military involvement. How the civilian and military 
activities in space shall be apportioned and integrated to prevent 
unnecessary duplication and wasteful effort is a vexing and continuing 
problem. Separate organizations, with special administrative ar- 
rangements for the interchange of information and the resolution of 
conflicts, have been devised. 

The civilian organization is clear enough. Looming among the 
numerous Government agencies with scientific interests is the new 
National Aeronautics and Space Administration, an old aircraft- 
research agency made over to fit the style of the post-Sputnik times. 
In this agency the major civilian space effort is focused. The budget 
for NASA alone is now more than one-half billion dollars, and within 
2 or 3 years a budget request of $2 billion is forecast. 

The military pattern for space is less clear. Conflicts over roles 
and missions have been carried further aloft, and because this medium 
is new and uncharted, and the assignment of responsibilities so 
difficult, the Department of Defense has improvised and temporized. 
Its post-Sputnik reaction was to create, by administrative order of 
the Secretary of Defense, a new entity—the Advanced Research 
Projects Agency—to take control of space research and advanced 
weaponry pending the time when more fundamental decisions could 
be made about the division of space work among the military. ARPA 
constitutes an anomaly in that it is an “operating” agency for de- 
velopment work only. The military products of ARPA’s efforts will 
have to be assigned to some operating unit, and as this occurs, the 
military pattern in space will become more definite. 

Each military service had staked out for itself an important sector 
of space work before ARPA or NASA came on the scene. Earlier 
military efforts in upper air research date back 10 to 15 years and will 
not be reviewed here. It is of interest to note, however, that the 
Navy proposed in 1945 that a satellite project be initiated. “A pro- 
gram was formulated,” the Navy reports, “but was later rejected 
by the Research and Development Board, Committee on Guided 
Missiles, as having insufficient military application.” ! 


1 Hearings, p. 435. 
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MILITARY SATELLITE PROPOSALS 1954-55 


Renewed military interest in a space satellite was sparked by 
discussions and planning for the International Geophysical Year 
(IGY). An international committee of scientists proposed that the 
national groups participating in IGY, to run from July 1957 through 
December 1958, consider the launching of small satellite vehicles to 
obtain scientific information about the upper atmosphere. The 
U.S. National Committee for IGY, established under the auspices of 
the National Academy of Sciences, formed a study group to consider 
the feasibility of an earth satellite. 

Discussions between scientific personnel of the Office of Naval 
Research and the Army Ordnance Corps led to a proposal that a 
four-stage rocket based on the Redstone be built and fired into orbit 
with a 5-pound payload. This became known as Project Orbiter. 
Ordnance was to do the necessary contracting and provide the launch 
facilities and personnel. The details of this preliminary planning 
were conveyed by the Navy to the Assistant Secretary of Defense 
for Research and Development on December 21, 1954. 

The Coordinating Committee on General Sciences at the Depart- 
ment of Defense level, representing the three military departments, 
was briefed on Project Orbiter on January 20, 1955. According to 
the Army account, the Committee agreed that scientific satellite 
studies should go forward but that more joint-service study was 
needed before components were to be davilened or hardware pur- 
chased. An ad hoc working group was set up by Assistant Secretary 
Quarles to study scientific objectives, study the feasibility of using 
existing missile systems in advanced development stages, and pro- 
gram timing and costs. The Coordinating Committee was to be the 
planning mechanism; the effort was to be ‘“‘a strictly joint effort 
among the three services,’ and a backup plan was to be included to 
insure against failure. 

On March 23, 1955, the Secretary of the Navy proposed to Mr. 
Quarles a triservice Project Orbiter based on the Redstone missile. 
The ad hoc working group met on April 2. By April 15, the Coord- 
inating Committee learned that in addition to the joint Army-Navy 
Orbiter project, the Navy and Air Force had alternative proposals, 
which included, respectively, the use of Viking and Atlas-Aerobee for 
satellite development. The Chairman of the Coordinating Commit- 
tee summarized these proposals in a memorandum to Mr. Quarles 
on May 4, 1955, recommending all three approaches, Orbiter, Viking, 
and Atlas-Aerobee, and calling attention to the scientific prestige 
that would be gained by a first launching of a satellite. The whole 
matter was reviewed by the Research and Development Policy Coun- 
cil in the Department of Defense, which in turn established an eight- 
man study panel to review service programs and define the Depart- 
ment of Defense program by July 1, 1955. By this time the Secretary 
of Defense had instructions from the President to develop a satellite 
for launching during IGY. The advisory panel was known as the 
Ad Hoc Group on Special Capabilities, under the chairmanship of 
Homer J. Stewart, formerly of the Jet Propulsion Laboratory, now 
the Director of Program Planning and Evaluation for NASA. 
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STEWART COMMITTEE REPORT 


After hearing service presentations, the Stewart Committee 
tendered a report on August 4, 1955. The Committee concluded there 
was reasonable assurance that the United States could orbit a small 
scientific satellite during 1958, provided considerable development 
work was done. The risk of interfering with current military pro- 
grams was recognized, but if the satellite program were properly 
carried out, long-term military benefits were foreseen. A continuing 
program beyond 1958 for launching small satellites was recommended, 
even after development of a large satellite. The Stewart Committee 
said that clear and undivided administrative responsibility in the 
Department of Defense had to be promptly defined, assigned and 
ordered to avoid unnecessary delays. The immediate and direct cost 
of the satellite program was put at $20 million, but the Committee 
warned that it would be much larger unless full advantage were taken 
of existing programs, facilities and reasonable logistic support. 

The Stewart Committee proposed that the scientific satellite 
vehicles should be developed in two phases: (1) An immediate pro- 
gram designed for maximum assurance of placing a small payload (5 
to 10 pounds) into orbit during 1958; (2) a program for a higher orbit 
and a larger payload (30 to 50 pounds). 

Before the Committee for consideration were (1) an Army proposal 
based on a modified Redstone missile with three additional stages; 
(2) a Navy proposal based on a modified Viking rocket with two 
additional stages; and (3) an Air Force proposal based on the ICBM 
booster with one additional stage. If a single satellite program were 
to be approved, the Committee said it would favor the Atlas approach 
as giving the greatest performance margin and therefore the highest 
probability of placing a useful payload in a long-duration orbit. But 
since there were questions about the possible interference with the 
ICBM program, the Committee favored one of the alternate ap- 
proaches, as in the Army and Naval proposals, for Phase I, leaving the 
Atlas for Phase II under Air Force responsibility, but to be closely 
coordinated with the Phase I program. 

Five members of the Stewart Committee favored the Navy Viking 
rocket as a booster; three members the Army Redstone. Army 
Ordnance protested to Mr. Quarles that there were errors in the report 
of the Stewart Committee and submitted additional information 
pointing out that the Viking required a major missile development 
effort, whereas the Redstone with some modifications could orbit an 
18-pound payload by January 1957. Moreover, if immediate ap- 
proval were given, the Army said it could improve the Redstone 
motor and put a 162-pound payload in orbit or a 100-pound payload 
on the moon by August 1957. 

The Research and Development Policy Council met on August 16, 
1955, and decided to assign overall project responsibility and manage- 
ment to the Army for a modified Redstone satellite, with the Naval 
Research Laboratory developing the satellite proper, provided the 
Stewart Committee would concur. The Policy Council reversed 
itself after the Stewart Committee objected to its recommendations 
and expressed doubt that the Army could make good its orbiting date 
of January 1, 1957. Thereupon the Policy Council adopted the Navy 
proposal involving an improved Viking booster, an Aerobee-Hi second 
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stage, and a solid propellant third stage. This was a majority recom- 
mendation, with the Army representative opposed. The Policy 
Council was unanimous, however— 


that the time-risk factor in the immediate scientific satellite 
program be brought to the attention of the Secretary of 
Defense for determination as to whether or not a Redstone 
backup program is indicated. 


On September 9, 1955, the Secretary of Defense officially notified 
the three service Secretaries that the Navy Viking proposal had been 
accepted. Thus Project Vanguard was born. It was not a high- 
priority project. The Secretary of Defense did not want the satellite 
program to interfere with the missile programs, and the objective was 
the limited one of putting up one satellite during the IGY, or before 
December 31, 1958. Within the Navy Department, this responsi- 
bility was delegated through the Chief of Naval Research to the 
Director of the Naval Research Laboratory. Dr. John Hagen was 
made Director of Project Vanguard. 


ARMY ALTERNATIVE TO VANGUARD 


The Army, confident in its own ability and doubtful that the official 
project could deliver on time, persisted in pushing its own satellite 
project. In a presentation to the Stewart Committee on April 23, 
1956, the Army contended that a Jupiter-C vehicle could orbit a small 
body in January 1957. The program would require 6 vehicles in ex- 


cess of the Jupiter missile requirements and $18 million in funds from 
non-Army sources. A week later, Secretary Brucker recommended to 
the Secretary of Defense that the National Security Council consider 
the Army’s capabilities to launch a satellite vehicle, citing the six- 
vehicle and $18 million requirements if a decision were to be made 
that the Jupiter-C would back up the Vanguard program. Post- 
poning the decision until after June 1, the Army cautioned, “might 
cause national delay in the Jupiter program.”’ 

On November 27, 1956, Secretary Brucker restated to the Secretary 
of Defense the Army’s case for an alternate program, citing the same 
six-vehicle and $18 million program as he did 7 months before. If a 
decision were made within a month, Secretary Brucker said, a satellite 
could be launched by June 1957. He cited the success of the Jupiter-C 
firing on September 20, 1956, to show that interference with the Jupiter 
missile program would be limited; and he urged the Department of 
Defense to reconsider an alternative approach to meet the National 
Security Council objectives. 

In January 1957, responding to Department of Defense inquiries, 
the Army said it could orbit a payload of 17 to 20 pounds by late sum- 
mer of that year, and that with the third Army satellite missile, the 
scientific instrument planned for the Vanguard program could be 
carried. By April 1957, ABMA proposed a two-phase satellite project, 
one for a 20-pound orbiter to be launched in late 1957, and another for 
a 300-pound orbiter to be put into service in 1960 or 1961. No inter- 
ference with Army missile programs was seen. 

In early fall Sputnik was foreseen by the Army when the Scientific 
Advisory Panel, attached to the Office of the Army Chief of Research 
and Development, estimated on September 12 that a Soviet satellite 
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would be launched within 30 days. The Army’s persistence in the 
satellite effort was inspired by the difficulties and setbacks in the 
Vanguard program. Vanguard was a low-budget, low priority project 
with nine test vehicles and six vehicles with satellite-launching capa- 
bility. The original schedules were optimistic, there were problems 
in setting specifications and coordinating the work of the various con- 
tractors, and the prime contractor, Glenn L. Martin, was heavily 
engaged in work on the Titan program, which rated a much higher 
priority. 

By October 4, 1957, when Soutnik was orbited, 2 years had been 
spent on the Vanguard project (from the date of official authorization). 


DISCOVERER I PROJECT 


Moving in quickly again after the Sputnik launching, Secretary 
Brucker recommended to the Secretary of Defense on October 7, 
1957, that a six-missile Army program be approved ‘“‘to offset the 
Soviet success by the earliest possible launching of a U.S. satellite.” 
A launching within 4 months at a cost of $12.7 million from non-Army 
sources was promised. The Army had, by then, what General 
Medaris termed ‘‘one of those little psychological breaks that happen 
only a couple of times, or once in a lifetime.” The newly appointed 
Secretary of Defense, Mr. McElroy, happened to be at the Army 
Ballistic Missile Agency the night that Sputnik was announced. The 
Arsenal team took full advantage of the opportunity—Dr. von Braun 
promised a satellite launching in 60 days; General Medaris, a little 
more prudent, raised it to 90; the Army Secretary, in his October 7 
memorandum, raised it to 120. 

On October 14, Secretary McElroy requested the Army to restudy 
its proposal and suggest ways and means to help launch the Vanguard 
satellite through technical and component assistance as well as by an 
independent Army launching program. Secretary Brucker then 
recommended a modified Army program, including support of Van- 
guard, but suggested that before considering an overall program, the 
Secretary of Defense direct the Army to launch the first two satellites 
of the program without delay and provide $3.5 million from non-Army 
sources for this purpose. Mr. McElroy insisted on finding out first 
what the Army could do to support Vanguard. He said the Army 
could take its proposed military satellite program to Mr. Holaday, 
Special Assistant for Guided Missiles. 

The Army argued its case in Mr. Holaday’s office on October 22, 
1957, proposing both a scientific and a military satellite program. 
The scientific program would consist of two Jupiter C’s with cylindrical 
satellites in February and April 1958, and launching of the Vanguard 
20-pound spherical satellite using a Jupiter booster and a Jupiter C 
solid propellant cluster in June 1958 and again in September 1958. 
Cost for the four-vehicle program was put at $16.2 million from non- 
Army sources. Additionally, and with less assurance of success, the 
Army outlined an interim observation satellite system by the end of 
1960, and a full operational capability by the end of 1961. 

These proposals were embodied in a formal memorandum to the 
Secretary of Defense; the Army briefed the Stewart Committee on its 
proposals to support Vanguard; and Mr. Holaday was asked to 


2 Hearings, p. 313. 
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approve its military satellite program. After another briefing, the 
Stewart Committee recommended that the Army be authorized to 
fire two Jupiter-C’s in February and April 1958. On November 8, 
1957, Secretary McElroy authorized the Army to prepare for two 
launchings in March 1958, the month of the scheduled Vanguard 
launching. Mr. Holaday was to determine the actual date and to 
coordinate the Army program with Vanguard. General Medaris was 
dissatisfied with the lack of a firm date and stated that launchings 
could be made on January 30 and March 6, 1958. The Under Secre- 
tary of the Army heard Mr. Holaday say “‘that he could not authorize 
the Army to fire a Jupiter-C until Vanguard had been allowed to 
attempt to launch a satellite.’ After several more discussions and 
recommendations the Army went ahead with its program and launched 
Explorer I into orbit on January 31, 1958, some 84 days after the go- 
ahead signal. General Medaris said that the Army could have orbited 
a vehicle in October 1956, a year before Sputnik, in view of the suc- 
cessful testing of an orbital-configured vehicle in September 1956, He 
put the cost of the Explorer I project at $5.9 million plus the cost of 
hardware left over from the reentry test program.® 


WINDUP OF VANGUARD 


In the Vanguard program, six vehicles having satellite capabilities 
were Seen between December 6, 1957, and June 26, 1958. One 
was successful, orbiting on March 17, 1958. Further launchings were 
suspended by the Director of ARPA who took over Vanguard in May 
1958 as the Department of Defense agency henceforth responsible 
for all satellite and. outer space programs. He ordered a technical 
review of the Vanguard program, then directed another launching on 
September 26, 1958, which failed by a narrow margin. On October 
1, 1958, the President transferred Vanguard to the newly created 
NASA, and the launching program was again suspended for another 
technical review. Finally, the remaining four vehicles were designated 
for launching between February and June 1959. 

Under NASA auspices three vehicles were launched, with one achiev- 
ing orbit. This was the 20-pound cloud cover satellite with an ex- 
pected orbital life of 10 years. The last remaining vehicle now is 
scheduled for September 1959. The only hardware remaining from 
the Vanguard program is the Minitrack system, which will be modified 
for use in the national tracking program. 

The Stewart Committee’s original estimate of $20 million for a 
satellite program had long since been compromised. By the beginning 
of 1959, approximately $111 million had been committed to the 
ill-starred Vanguard enterprise. 


ESTABLISHMENT OF ARPA 


With a new Secretary of Defense in late 1957 and a new crisis 
created by Sputnik, a new kind of administrative agency was born in 
the Department of Defense. It would be a small task force or manage- 
ment team for advanced research in weaponry and space projects of 
potential military significance. Above the level of the three military 
services, having its own budget, it would be able to concentrate on 


3 Hearings, pp. 312-313. 
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the new and the unknown without involvement in immediate require- 
ments and interservice rivalries, It would use the services’ technical 
and procurement agencies for spending its funds, but it would have 
authority of its own to contract directly with companies and research 
institutions for work that could not be readily placed with the service 
organizations. 

Secretary McElroy told the House Appropriations Committee in 
November 1957 that he planned to establish such an agency in the 
Department of Defense, tentatively called the ‘Special Projects 
Agency,” to take over “all of our effort in the satellite and space 
research field’ and possibly to “‘direct and manage the Department 
of Defense program in the antiballistic missile field.”” Other projects 
might be assigned from time to time. Mr. McElroy said “that the 
vast weapons systems of the future in our judgment need to be the 
responsibility of a separate part of the Defense Department” in order 
to follow through on ‘‘will-of-the-wisp” projects at least to the point 
of determining feasibility and costs.* 

On January 7, 1958, the President sent a message to the Congress 
attaching a letter to him from the Budget Director, which requested, 
emerge, tn things, $10 million in the 1958 supplemental appropria- 
tion bill— 


For expenses necessary for the Advanced Research Projects 
Agency, including acquisition and construction of such re- 
search, development, and test facilities, and equipment, as 
may be authorized by the Secretary of Defense, to remain 
available until expended * * *.° 


These funds were to be derived by transfer from appropriations al- 
ready made to the military departments, on order of the Secretary. 
Two days later the President announced in his State of the Union 
Message: 


In recognition of the need for single control in some of our 
most advanced development projects, the Secretary of 
Defense has already decided to concentrate into one organiza- 
tion all the antimissile and satellite technology undertaken 
within the Department of Defense. 


He bespoke the need to “be forward looking in our research and 
development to anticipate and achieve the unimagined weapons of 
the future.” ° 

In appearing before the House Appropriations Committee on 
January 8, 1958, to justify the supplemental appropriation request, 
Secretary McElroy said that ARPA would have jurisdiction over 
research and development of (1) space projects, (2) the antimissile 
missile, and (3) other special projects not clearly the responsibility 
of a single military department or which more appropriately might 
be performed by the new agency. He said that ARPA would— 


not ordinarily take over research and development of weapons 
systems which fall clearly within the missions of any one of 
the military departments— 

4 House Aggrgrsenes Committee hearings, ‘The Ballistic Missile Program,” 1957, p. 7. 

§ H. Doc. No. 298, 


85th Cong., 2d sess, 
* H. Doc. No. 251, 85th Cong., 2d sess. 
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also that ARPA programs would— 


be developed in coordination with the military departments 
to the point of operational use, so that they may be phased 
into the operation of one or more of the military services 
with a minimum loss of time or interruption of development 


and production, unless overriding considerations dictate 
otherwise.’ 


A few days later, on January 11, 1958, the House Armed Services 
Committee commenced hearings on a bill authorizing the Secretary 
of the Air Force to construct certain defense facilities. While ARPA 
was not discussed in the Committee report on this bill, the House 
Armed Services Committee examined Mr. McElroy on January 13, 
1958, regarding his intentions and plans for the new agency. Mr. 
McElroy restated in essence his testimony before the Appropriations 
Committee and emphasized the need for an agency to concentrate on 
missile defense and satellite work for which the ultimate operational 
assignments to the military services were not clearly indicated (“they 
are likely to go in one direction or another from an operational stand- 
point’’), and which therefore should be prosecuted through the research 
and development stage ‘“‘without any particular service connection.” ® 

The Armed Services Committee was concerned about the Secretary’s 
authority to establish ARPA and about the fact that unless authoriz- 
ing legislation were enacted, the matter would be preempted by the 
language in the pending supplemental appropriation bill providing 
construction and other funds for ARPA. The Secretary and his 
General Counsel insisted that the National Security Act defining his 
powers conferred ample authority for the establishment of ARPA. 
After the Committee report and bill had been referred to the House for 
floor action, Chairman Vinson, on January 15, 1958, sponsored an 
amendment specifically authorizing the Secretary to establish the 
Advanced Research Projects Agency; appoint a Director; assign em- 
ployees; engage in advanced, basic, and applied research and the 
development of weapons systems; ‘and enter into contracts with 
Government or outside agencies and institutions. The research and 
development work on weapons systems was to be done “‘for the military 
departments”’ and in fields ‘‘not under the immediate jurisdiction of 
any military department.” 

he construction bill passed the House with this amendment. The 
Senate Armed Services Committee pursued the matter of the Secre- 
tary’s authority and received a memorandum from the General 
Counsel of the Department of Defense citing the Secretary’s powers 
under the National Security Act for ‘ ‘direction, authority, and con- 
trol” of his Department, including the authority to transfer, reassign, 
abolish, or consolidate noncombatant functions; also his general 
statutory authority to issue rules and regulations for the conduct of 
his Department’s business. The Senate Committee deleted Mr 
Vinson’s amendment from the House bill without passing on the ques- 
tion of the Secretary’s authority to create ARPA. The Committee 
took the position that this was a reorganization matter not germane 
to a military construction bill and should be considered separately in 

one reorganization bill ‘“‘package.”’ ® 


7 House Appropriations Committee hearings on ‘‘Supplementdl Defense Appropriations for 1958,’ Jan. 8 
and 15, 1958, pp. 7-8. 


8’ House Armed Services Committee, ‘Investigation of National Defemse Missiles,’ Jan. 13, 1958, No. 71, 
pp. 3981, 3991. 


§S. Rept. No. 1231, 85th Cong., 2d sess., pp. 10-11. 
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The conferees resolved the differences by retaining most of the 
language in the Vinson amendment while deleting the specific reference 
to the name of the agency. They added a provision that for a period 
of one year the Secretary of Defense or his designee was “further 
authorized to engage in such advanced space projects as may be 
designated by the President.” The purpose of this addendum, the 
House managers explained, was “to insure that such projects as the 
Vanguard may continue uninterrupted for the time being.” ” 

In calling up the conference report in the House on “February 6, 
1958, Mr. Vinson explained that the conference language did not 
create a statutory office but gave the Secretary of Defense certain 
contracting powers to be exercised through ARPA or any other 
agency he chose. He said the establishment of ARPA would not 
increase the Secretary’s powers. ‘‘The powers are the picture, and 
an agency is merely the frame.” He stated his approval of the Secre- 
tary’s intention, expressed to him the day before, to set up such an 
agency." 

In the Senate presentation of the conference report, the explanation 
was made that the conference language, by not mentioning ARPA, 
“does not establish any new agency within the Department of Defense 
or in the Office of the Secretary of Defense.”’ The provision for one- 
year authority in advanced space research was explained as a tempo- 
rary measure to keep work going in the Department of Defense while 
the Congress decided a permanent form of organization for space 
projects.'2 Public Law 85-325 embodying the conference amendment 
was approved on February 12, 1958. 

In the meantime, action was taken on the supplemental appro- 
priations bill, which made ARPA the subject of legislative action for 
the first time. While the House Appropriations Committee consid- 
ered the matter, the Air Force construction bill with the Vinson 
amendment passed the House, and the question arose as to its 
meaning and effect on the language in the appropriations bill, which 
referred to facility construction for ARPA. The Department of 
Defense contended that no change need be made in the appropriation 
language. It reasserted the Secretary’s basic authority under the 
National Security Act and cited other authority for military depart- 
ments to provide facilities in connection with research and develop- 
ment contracts. In other words, whether or not the Vinson amend- 
ment authorized construction by ARPA, the Department considered 
such authorization to be provided by general statute in connection 
with research and development contracts. 

The House Appropriations Committee reported the bill on January 
21, 1958, carrying the requested $10 million fund transfer to ARPA, 
and it passed the House shortly thereafter. The Committee empha- 
sized the importance of the new agency in these words: ** 


If it is to be successful the Advanced Research Projects 
Agency must not be allowed to become just another layer of 
pena in the Office of the Secretary of Defense. It must 

e clothed with the authority and the control of funds 
necessary to conceive, coordinate, and implement research 
10 H, Rept. No. 1329, 85th Cong., 2d sess., pp. 7-9. 
1 Congressional Record, daily edition, Feb. 6, 1958, p. 


1602. 
12 Congressional Record, daily edition, Feb. 5, 1958, p. 1482; Feb. 6, 1958, p. 1588. 
3H. Rept. No. 1288, ssth Cong., 2d sess. 
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and development of essential programs of advanced science. 
If this is done, it could assist in large measure in bringing 
order and efficiency out of the chaos which has characterized 
efforts in this area in the past. The Committee will expect 
a full report during the hearings on the budget for 1959 of 
the actions taken in this respect and the specific work per- 
formed and to be performed = the Agency. 


The Senate Appropriations Committee deleted reference to ARPA 
as such because— 


we thought insufficient study had been given to exactl 
what the Agency would be, and we believed it would be sinc 
better to appropriate the $10 million to the Secretary of 
Defense, and to give him the help he needed in connection 
with this urgent matter.'* 


The Senate passed the bill in this manner, the House accepted the 
Senate version, and the bill became Public Law 85-322 on February 
11, 1958. 

ARPA CHARTER AND OPERATIONS 


Secretary McElroy did not wait for either the construction or the 
appropriation bills to be signed before formally establishing ARPA, 
which he did by Directive No. 5105.15 on February 7, 1958. In this 
way he made moot the question whether ARPA was based on his or 
the Congress’ authorization. In a subsequent report on defense reor- 
ganization, his action was regarded by the Armed Services Com- 
mittees as having ‘‘implemented”’ the provisions of Public Law 85-325, 
the Military Construction Act.’ 

The administrative charter was broad and general. The ARPA 
Director was to— 


be responsible for the direction or performance of such 
advanced projects in the field of research and development 
as the Secretary of Defense may designate. 


He could arrange for the performance of research and development 
contracts by military and other Government agencies or contract 
with outside sources. He was authorized to acquire or construct 
necessary supporting facilities as approved by the Secretary and in 
accordance with applicable statutes. A policy statement accompany- 
ing the directive explained that in lieu of acquiring or establishing its 
own facilities, ARPA would “make extensive use” of Government, 
university, and industry facilities, and that ‘for the present’? ARPA 
would not acquire and operate its own laboratories. The possibility 
was foreseen, however, that such laboratory resources would be 
necessary in the future. 

In utilizing the military departments to prosecute ARPA projects, 
two general methods were outlined: (1) For relatively advanced 
projects like Nike-Zeus and the reconnaissance satellite, ‘‘which are 
based on stated military requirements and have potential early 
operational capabilities,” ARPA was to “maintain surveillance and 
provide technical guidance and advice,” the projects being actually 
assigned to the military departments and funded by merger of ARPA 


“Ss, ne No. 1238, 85th Cong., 2d sess. 
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moneys with the appropriate military department funds; (2) for 
longer range projects in space science and technology, ARPA would 
hold the funds and apportion them directly to field agencies of the 
military departments to do work by ARPA’s direction. Adminis- 
trative relationships with the military departments would be estab- 
lished and administered by the OSD Administrative Office. 

In dealing with universities and private industry, ARPA could 
request a military contracting agency to execute and administer a 
contract, citing ARPA funds; or ARPA could execute a contract and 
assign it to a military agency for administration. Dealings with other 
Government agencies were to be on a conventional reimbursement or 
funds-advance basis. 

The proposal to establish the post of Director or Defense Research 
and Engineering, embodied in the 1958 defense reorganization bill, 
posed a problem of relating ARPA’s contracting authority to that of 
the new Director, whose position, unlike that of ARPA, was graced 
by explicit recognition in the statute. The Armed Services Com- 
mittees, taking Secretary McElroy’s word that ARPA as well as the 
military departments would be under the: supervision of the new 
Director of Defense Research and Engineering, decided that instead 
of two Defense-level agencies having equivalent contracting authority 
in research and development work, such authority should be centered 
in the higher agency. This was accomplished by including a pro- 
vision in the Defense Reorganization Act of 1958, Public Law 85- 
599, which amended the Military Construction Act, Public Law 
85-325, by deleting the contracting authority of the Secretary or his 
designee. Under the later law, the authority still remains with the 
Secretary or his designee, but in the context of association with the 
office of the Director of Defense Research and Engineering.’® The 
Defense Reorganization Act also made permanent the l-year au- 
thority of the Secretary or his designee to engage in advanced space 
research other than weaponry. 

Reflecting this statutory deletion of contracting authority for 

PA, a new directive bearing the same number as the original 
ARPA directive was issued March 17, 1959, omitting authority to 
contract directly with outside sources. At the same time, ARPA’s 
organization, functions, relationships, authorities, and procedure were 
made somewhat more explicit. The agency was described as “‘sepa- 
rately organized”’ within the Department of Defense, but its assigned 
projects were now— 


subject to supervision and coordination by the Director of 
Defense Research and Engineering in the same manner as 
those of the military departments * * * 


The Director was also to recommend to the Secretary which project 
assignments were to be made to ARPA. 

This question arises: In view of ARPA’s general jurisdiction over 
advanced research, are the military departments estopped from 
initiating and funding advanced research projects on theirown? The 
answer is not too clear at this time. The control technique, it ap- 
pears, will be a requirement that each military department get express 
approval from ARPA before undertaking any new space project. If 


1# See H. Rept. No. 1765, pp. 33-34;_S.{Rept..No.f1845,'85th_Cong.,"2d’sess. 
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ARPA already has an assignment in this project area, presumably 
it can disapprove the departmental project or decide that the research 
duplication is desirable. If ARPA does not already have an assign- 
ment, presumably it can recommend to the Secretary through the 
Director of Defense Research and ey that it acquire juris- 
diction over the proposed project. Preliminary or “feasibility” 
studies by the services apparently will be excepted from, or subjected 
to less rigorous, screening in the interest of encouraging new weapon 
ideas and concepts. 

Since the Director of ARPA is subject to supervision by the Direc- 
tor of Defense Research and Engineering, advanced research projects 
of the military services evidently will go through a double screening 

rocess, once with ARPA and once with Research and Engineering. 
towever, Dr. York’s office has not established a separate section or 
division for space programs. In the reverse situation—controlling 
the outflow of work from ARPA to the services and their contractors— 
Dr. York told the subcommittee he does not scrutinize these work 
assignments on a case-by-case basis and is not too worried about 
duplication. The research projects are considered relatively modest 
in cost and some duplication in research is believed desirable.” Roy 
Johnson, ARPA Director, made it plain that he does not refer such 
assignments for approval to the Secretary’s level.'* 

As of June 15, 1959, ARPA held by formal assignment of the 
Secretary of Defense jurisdiction of advanced research in several 
broad fields of weapon technology. These include: 

Defender: Defenses against space vehicles and ballistic missiles. 
In this general area ARPA shares responsibility with the military 
services, since the Air Force has jurisdiction over the Ballistic Missile 
Early Warning System and the Army over Nike-Zeus. 

Discoverer: Orbital capability of a large space vehicle; techniques 
and data for operational military satellite systems; recovery of 
biomedical and other data through utilization of a suitable reentry 
capsule; nonrecoverable advanced engineering tests. 

Notus: A family of satellite borne communications repeaters to 
provide a highly reliable and secure global military communications 
system. 

Transit: Astrogeodetic navigation capability based on satellite or 
other space vehicle applications. 

Tribe: Continuing family of advanced military space vehicles capa- 
ble of satisfying designated military space missions, including guidance, 
stabilization and control components. 

Suzano: Space platform to provide an orbital base for advanced 
space missions. 

Principia: Solid propellants with higher specific impulses than now 
under development. 

Pontus: Major improvement in structural and power conversion 
materials to satisfy certain missile and other programs. 

Longsight: Continuous studies and systems analyses in the space 
vehicle and missile fields to provide the basis for recommendations on 
projects to satisfy future military requirements. 

To manage this broad-ranging and impressive array of projects, 
involving an annual budget of approximately $500 million, ARPA 


17 Hearings, p. 497. 
18 Hearings, p. 524. 
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has a handful of Government employees and 30 scientific specialists 
belonging to a nonprofit, university-sponsored corporation known as 
the Institute for Defense Analyses (IDA). Mr. Johnson stated to 
the subcommittee that he has “no intention of building an empire.” 
He proposes to use the military services for contract work rather than 
set up a field contract agency of his own. Nor does he intend to 
acquire laboratory and test facilities for ARPA although authorized 
to do so under his charter."* Thus ARPA is a contracting agency once 
removed, placing orders with the military services for performance 
inhouse or with private contractors. The channels of communica- 
tion are direct with the lowest organizational level in each military 
department capable of accomplishing a complete task. Typically, 
ARPA requests the military agency—an ordnance laboratory, say— 
to place a contract with a designated company for a given purpose, 
period of time, and amount of money, and makes the funds immed- 
iately available. ARPA provides policy and technical guidance and 
receives monthly letter reports and a semiannual technical summary 
report of contract work progress. 


INSTITUTE FOR DEFENSE ANALYSES 


The ARPA contract with IDA to provide professional personnel 
has created some problems akin to those noted in the case of the 
Ramo-Wooldridge (STL) technical management contract with the 
Air Force. IDA personnel sit in the Pentagon just as STL personnel 
sit at BMD headquarters. As employees of private corporations 
they are free of many restrictions and requirements imposed on Gov- 
ernment employees. 

IDA arose from a 1955 contract between the Office of the Secre- 
tary of Defense and the Massachusetts Institute of Technology to 
supply qualified personnel for the Weapons System Evaluation Group 
(WSEG). MIT undertook to initiate the work and to organize an 
association of universities to take over the contract. Five univer- 
sities, California Institute of Technology, Case Institute of Technol- 
ogy, Massachusetts Institute of Technology, Stanford University, 
and Tulane University, later formed IDA with the assistance of a 
Ford Foundation grant of $500,000 for working capital. 

WSEG, as described in the sube ommittee report on Research and 
Dev elopment of the Hoover Commission in 1955, was near collapse 
due to inability to recruit personnel in the operations research field. 
Since WSEG barely had been kept alive after its establishment in 
1949, the proposal was made that it get contract support akin to that 
provided for Army, Navy, and Air Force operations research by con- 
tracts with Johns “Hopkins, MIT, and the RAND Corp., respectively. 
Therefore, Secretary of Defense Wilson first notified the cognizant 
committees of Congress, and an IDA contract with WSEG was 
executed. Since IDA acted in this role, an extension of IDA was 
seized upon in May 1958 as a convenient means of staffing ARPA. 

The significant difference between the IDA-WSEG contract and 
the IDA—ARPA contract is that the former provides personal services 
to an agency that evaluates weapons systems; the ARPA contract 


1” Hearings, p. 514. 
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rovides such services to an ‘“‘operating”’ agency with a $500 million 
oudget in the Office of the Secretary of Defense. Furthermore, IDA- 
ARPA drew its professional personnel mainly irom large industrial 
corporations interested in ARPA’s work and money. Mr. Quarles 
testified that a potential conflict-of-interest situation was recognized 
from the start and that great care was taken to select and instruct 
the IDA employees.” 

Mr. Johnson, ARPA Director, also testified that ARPA is very 
much aware of this problem. He said: 


We make this a way of life, morning, noon, and night. 
This is a constant discussion, and every man we have is very 
aware of this, and very aware that any indiscretion on his part 
can put the whole concept in jeopardy.”! 


He pointed out some of the precautions that have been taken: 
ARPA has been virtually divided in two, so that IDA-ARPA per- 
sonnel can take an active part in the technical evaluation of proposed 
projects, but only ARPA civil service personnel participate in the 
administration of funds and in the award or actual decision-making on 
contract srapestin. If a project involves the company from which 
an individual has come to join IDA, the IDA~ARPA employees must 
disqualify themselves, and let others evaluate the project. Mr. John- 
son himself has to withdraw when General Electric contracts are 
under consideration. 

Dr. Albert Hill, vice president and director of research for IDA, 
testified that when ARPA was first started, IDA “borrowed”’ person- 
nel from industry and university sources, but discontinued this prac- 
tice on advice of counsel and transferred the personnel to IDA’s own 
— The corporation’s policy now is not to take persons “on 
eave of absence,” although the possibility that employees might have 
a standing offer to return to former employment was acknowledged.” 

Notwithstanding the testimony of Mr. Quarles and other witnesses 
that they knew of no instances of improper practices, obviously ARPA 
is presented with a difficult and delicate situation. Mr. Johnson’s 
thought was to take the best people he could find—and most of them 
happened to be employed in big industry. As the Department of 
Defense agency nediide the major funds for advanced research, it 
invites intense curiosity from industrial firms and an understandable 
desire to have a direct pipeline to the inner sanctum. The issue is 
not so much the obtaining of immediate contracts but of getting 
valuable information for future business opportunities. 

An incident that came to the subcommittee’s attention was the 
hiring by IDA—ARPA of a Dupont Corp. scientist after the company 
requested access to certain classified data. ARPA offered the com- 
pany a no-cost (to the Government) contract which was never con- 
summated. The Dupont employee hired by IDA-ARPA was one 
of those for whom the company wanted clearance to examine defense 
data. ARPA witnesses said this employee liked his new job and might 
not return to Dupont, but they had no way of preventing it.” 

As in the case of Ramo-Wooldridge (STL) relations with the Air 
Force, IDA—ARPA employees stick to the ‘technical’ decisions and 


20 Hearings, p. 479. 
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leave the business or contract decisions to the Government personnel. 
Since technical decisions weigh heavily in each case, and since ARPA 
designates the specific companies with whom the military services 
are to place contracts, the conflict-of-interest potential is present. 
The subcommittee believes that personal service contract arrange- 
ments of the IDA-ARPA type merit further inquiry. 


THE C1VILIAN SPACE AGENCY 


ARPA’s civilian agency rival in the space field is NASA. In April 
1958 the President outlined in a message to Congress his proposals for 
the establishment of the civilian space agency. His primary interest, 
he said, was the immediate establishment of a national space program 
both in terms of military potential and the ultimate use of outer space 
for peaceful purposes. The question of national prestige and the need 
for an expanded agency with centralized authority appeared to be 
paramount. 

The National Aeronautics and Space Act was passed July 29, 1958." 
It incorporated, with some modifications, the proposals promulgated 
by the President. Emphasis was placed on the need for vigorous 
scientific experimentation and accelerated exploration of outer space. 
There was clear acceptance of the fact that NASA should be under 
civilian contro]. The need for constant liaison with the Department 
of Defense was recognized and the Act attempted to provide the formal 
means with which this could be accomplished. 

The stated purpose of the Act is to establish a— 


civilian agency exercising control over aeronautical and space 
activities * * * except that activities peculiar to or primarily 
associated with the development of weapon systems, military 
operations or the defense of the United States (including the 
research and development necessary to make effective pro- 
vision for the defense of the United States) shall be the 
responsibility of and shall be directed by the Department of 
Defense.” 


The Act establishes a National Aeronautical and Space Council. 
Its membership consists of the President, the Secretaries of State and 
Defense, the Administrator of NASA, the Chairman of the AEC, one 
other governmental member and not more than three members from 
“private life.”’ Its functions are to advise the President in the per- 
formance of duties delegated to him under the Act—such as the 
allocation of responsibility for major activities, the promotion of 
cooperation between NASA and the Department of Defense, and the 
designation of which activities may be carried on concurrently by 
both agencies notwithstanding the assignment of primary responsi- 
bility to one or the other.” 

The Act then establishes NASA and provides that its function shall 
be to plan, direct, and conduct aeronautical and space activities, to 
arrange for participation by the scientific community in certain of 
such activities and to provide for wide dissemination of information 
concerning such activities.” 


*% Public Law 85-568. 
Sec. 102(b). 



































































142 ORGANIZATION AND MANAGEMENT OF MISSILE PROGRAMS 


The Act then directs the establishment of a civilian-military 
liaison committee, with representatives from NASA, the Department 
of Defense and all the military departments. The liaison committee’s 
purpose is to coordinate activities and resolve differences relating 
primarily to jurisdiction.“ Witnesses before both Congressional 
committees had urged the establishment of some board or authority 
to decide which projects or areas of interest are military and which 
are primarily civilian. The success of this liaison committee as a 
mechanism for the interchange of information and for the resolution 
of differences could only be determined after experience had been 
gained. 

NASA formally took over from the old National Advisory Com- 
mittee for Aeronautics on September 30, 1958. It absorbed the 8,000 
employees and acquired the three laboratories of NACA. Dr. Hugh 
Dryden, formerly chief of NACA, became the Deputy Administrator 
of NASA. Dr. T. Keith Glennan, the Administrator of NASA, told 
the Subcommittee that— 


one big reason we could become operational within a matter of 
weeks was that NASA was built upon the structure of the 
National Advisory Committee for Aeronautics which, from 
1915 when it was established by the Congress until October 1 
of last year, was the nation’s principal aeronautical research 
agency.” 


The vigorous expansion of the new agency spurred a drive for 
acquisition of talents and facilities from other agencies. Existing 
projects and groups working in the space field were analyzed with the 
idea of requesting their transfer to NASA. Dr. Glennan suggested 
to the subcommittee that in fact such transfers were contemplated in 
both the legislative history and final language of the space act. 

On December 3, 1958, an agreement was signed which turned over 
the Army’s Jet Propulsion Laboratories to NASA. The Army 
initially was not pleased, and the final agreement provided that the 
Sergeant missile project, then underway at JPL, would be completed 
or continued through 1960 rather than be abruptly terminated. 
General Medaris told the subcommittee that the loss of JPL, as it 
was worked out, had no serious effect on the Army. 

NASA also requested the transfer of the facilities at Redstone. 
This move was strongly opposed by the Army on the grounds that 
ABMA could best serve NASA if left undisturbed in its military en- 
viropment, and that to move it would do considerable damage to the 
Army’s effort in the missile field. An agreement was worked out 
whereby the Army retained ABMA. Dr. Glennan in testifying before 
the House Committee on Science and Astronautics stated that NASA 
believed the missile programs had priority, and that therefore the 
decision by the Secretary of Defense and the President to leave the 
ABMA facilities intact for the missile programs was conclusive.* In 
a sense this agreement, made at the same time as the agreement to 
transfer JPL, was a compromise. The Army agreed to be fully re- 
sponsive to the needs of NASA and work on some of its projects. 


38 Sec. 204. 
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MILITARY-CIVIL COORDINATING MECHANISMS 


The broad continuous spectrum of space activities does not lend 
itself to a clear-cut military-civilian division. Many of the projects 
transferred to NASA include large elements of great interest to the 
military; thus, effective coordination becomes a matter of great im- 
portance. This coordination is not handled solely through the 
Civilian-Military Liaison Committee. Following a pattern set by 
the NACA, 13 coordinating committees have been established, all 
having representatives from the military, which function in an advisory 
capacity in fields of common interest. In addition, NASA has direct 
contact with the military field agencies working on its programs. 
Dr. Glennan told the subcommittee that: 


We deal directly with General Medaris at Redstone Arsenal 
and he has authority from the Secretary of the Army to be 
completely responsive to any requirements we may place on 
him. We do not go through redtape in the Pentagon to 
conduct that kind of an activity.” 


Moreover, Dr. Glennan stated that General Medaris has the further 
responsibility of deciding if there is a conflict of priorities between the 
civilian and military work. 

ABMA is the outstanding example of NASA’s use of military in- 
house facilities, but it is by no means the only one. The Aeromedical 
Laboratories of the Navy and Air Force, the Army Signal Corps 
Laboratories at Fort Monmouth and the test facilities at Edwards 
Air Force Base are other examples. Furthermore, NASA uses the 
same industrial contractors as the military agencies, and frequently 
the military resident specialists located in the factories assist NASA 
in contract management. 

Though the relationship between NASA and the military services 
and their operating agencies is said to be excellent, problems arise. 
Demands on the industrial producers of common components are in 
potential conflict, and the question of which has priority cannot really 
be settled at the field agency level. The military, however, does rel- 
atively little of this work inhouse; its major function is to place and 
administer the contracts for the assignments it has accepted from 
NASA. As NASA expands its own contracting and procurement 
organization, it may have less need for the military field agencies; 
and the coordination of demands and the establishment of priorities 
will have to be handled at a higher level. 

With the creation of NASA, certain space projects believed not to 
be primarily of a military nature have been gradually transferred from 
ARPA, as contemplated by the Space Act. Such projects included 
the lunar probe efforts, the meteorological satellite, Project Vanguard, 
the passive communications satellite, and Project Mercury—the man- 
in-space program. 

The military’s interest in the work assigned may or may not be 
primary but it clearly exists. In fact there is little in NASA’s pro- 
gram that does not have potential military application. The entire 
area of manned space travel is of great concern to the military, and 
the services are making significant contributions to its development. 
NASA is developing the passive communication satellite and ARPA 
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the active one. The former reflects the radio waves and the latter 
retransmits them; but use of either is not solely military or civilian. 
The large single engine booster is being developed by NASA. The 
development of the clustered 1% million pound booster is conducted 
at the Redstone Arsenal under the jurisdiction of ARPA. Dr. Glen- 
nan stated that the reason for this was simply that ARPA started the 
project and funded it, that NASA is in complete agreement with the 
way it is being carried out, and therefore he sees no reason for the 
management to be changed.* Both of these engines will be available 
for civilian and military use. 

Stations to track the course of satellites and other space vehicles 
are needed for both civilian and military programs. On January 10, 
1959, an agreement was reached between the Defense Department 
and NASA which provided for the orderly allocation and development 
of new tracking stations. A technical committee staffed by both 
agencies was set up and charged with the responsibility of continuous 
study in this field. 

Thus the new space agency not only has fields of common interest 
with the military; it places work with the various agencies of the 
Department of Defense and in so doing utilizes many military facilities. 
It also, as stated above, places requirements on industrial contractors 
already working for the military. Dr. Dryden told the Subcommittee 
that NASA and DOD are two coordinate agencies of the Government, 
and there is no requirement for concurrence in the placing of orders 
or in the assignment of funds. 

The Civilian-Military Liaison Committee was charged with the 
responsibility of effecting the necessary coordination and interchange 
of information. At the time of the subcommittee hearings in March 
1959 the Committee had met only four times. It had no authority 
to act and could not allocate programs; it functioned as a staff liaison 
rather than as a decision-making body. It did not appear to be too 
effective a means to achieve the desired purpose. 

Some duplication may be avoided through the use of specific agree- 
ments or informal arrangements, such as those used in connection 
with the tracking stations and the availability of the resources at 
Redstone. The programs underway and forecast in both the Defense 
Department and NASA are so vast and complex as almost to preclude 
the possibility of effective coordination without some mechanism that 
has the power to decide instead of just being able to advise. 

Congressional concern over the problem of duplication and the lack 
of an effective means to reduce it led to Presidential approval of a 
revised charter for the Civilian-Military Liaison Committee. The 
principal change was that the Committee and its chairman now were 
to deal with jurisdictional differences between the Department of 
Defense and NASA. The previous charter had allowed this type of 
action only when reeamtel. At the same time, Mr. Holaday was 
relieved of his duties as Chairman of the OSD Ballistic Missiles Com- 
mittee so that he could devote full time to his duties as chairman of 
the Liaison Committee. But even this reinvigorated charter lacked 
the “teeth” that many thought necessary to solve the problem. The 
Committee still can only “investigate, define, and recommend courses 
of action.” It cannot effect the close coordination essential to avoid 
duplication of projects and disruption of military priorities. 

% Hearings, p. 544. 
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However effective the Liaison Committee may become, the Space 
Act assigns ultimate responsibility for questions of jurisdiction to the 
President with the advice of the Space Council. It is at this level 
that Congress has placed the authority to decide which programs are 
military and which are primarily civilian. The President must see to 
it that there is no unnecessary duplication. 

In delegating this responsibility, Congress did not intend to relin- 
quish its interest in or authority over such basic questions. The 
President has the power to transfer projects from other agencies to 
NASA, but such transfer must lie before Congress for 60 days, during 
which period it could take disapproving legislative action. With 
respect to those functions or programs that are not already underway, 
the President has the daeaaaok authority to assign them to either 
NASA or the Defense Department. 

The Congress has recognized that these jurisdictional determinations 
could be made with greater clarity if there was an overall national 
space program. Dr. Glennan told the subcommittee that the Presi- 
dent had delegated to him the responsibility for developing such a 
program,” or at least initiating it.** Shortly thereafter, Dr. Glennan 
told the Symington Subcommittee of the Senate Aeronautical and 
Space Sciences Committee that he could not reveal whether the 
Space Council ever discussed the matter. Thus the claim of executive 
privilege prevents the Congress from finding out if and how its man- 
date is being carried out. A dilemma is created because the law 
_— no agency except the President to present the whole picture. 

e does not testify, of course, and the Council pleads its alleged 
privilege. Thus the only way Congress can be informed is by separate 
discussion of the civilian and military aspects. 

Distinctions between military and civilian space work will become 
no easier to define, particularly because the projects of each have such 
great potential for the other. ARP4A’s requirements are formulated 
rargely by the Joint Chiefs of Staff; NASA has more autonomy but 
must be responsive to the plans promulgated by the President and the 
Space Council. 

At either end of a broad spectrum there are space activities which 
fall more clearly within the respective jurisdictions of NASA and the 
Defense Department. The problem of making the decisions oa the 
inbetween areas may be difficult, but it must be solved. 


FUTURE OF SPACE AGENCIES 


What does the future hold for these two space agencies? 

The civilian agency is firmly established and it will expand as more 
and more projects are undertaken in the limitless subject matter under 
its jursidiction. The issue whether or not this should be a civilian 
effort has been settled by the Space Act. National policy required 
a civilian-directed space program to promote peaceful scientific 
endeavors. 

By the same token, NASA cannot do for the military what ARPA 
now does. The contention of those who favor a single civilian agency 
to perform both military and civilian tasks in space, as the Atomic 
Energy Commission does in the nuclear field, likewise is laid to rest. 
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In a cold-war world, military tasks inevitably will dominate, and in 
fact the Atomic Energy Commission for more than a decade has been 
preoccupied with military requirements. 

Military requirements in space will expand along with the civilian, 
and the instruments for coordinating military-civilian space activities 
will have to be made sharp and effective if the nation is not to suffer 
a needless and costly duplication of effort. 

ARPA’s role in behalf of the military is not so firm. It runs 
athwart a doctrine often heard in military management circles that 
developer and user should be closely tied together. Standing above 
the services for advanced research and development work, either 
ARPA must grow into a space-missile “operating” service on its 
own, or it must place its advanced research and development findings 
quickly at the disposal of designated military services so that they can 
effect the proper integration of development and prototype production. 

Department of Defense declarations to date have been that weapon 
systems conceived or promoted under ARPA auspices will be turned 
over to the services for operational use. This begs many questions 
and it oversimplifies vastly the intricate and crisscrossing relation- 
ships in the research-development-test-production-operations se- 
quence. General Schriever has articulated the concept of con- 
currency, in which timely deployment requires simultaneous planning 
for integrated actions all along the line. Development and production 
go on together, and test facilities construction, training, operations, 
and maintenance are timed for uninterrupted progress toward opera- 
tional weapon capabilities. There is no clean cutoff point between 
the development and the production weapon system. 

If this concept has merit, and it characterizes generally ballistic 
missile management of all three services, ARPA will find it increas- 
ingly difficult to determine when a particular project should be turned 
over to a military service unless it does so sadly in the game. George 
P. Sutton, ARPA’s new Chief Scientist, succeeding Dr. York in that 
role, stated recently that ARPA has considered suggesting to the 
Joint Chiefs of Staff that advanced projects still in the embryo stage 
be assigned to the services in order to give continuity on the projects 
and make transfer to the developer and user service easier when the 
projects become technically feasible.*’ aos 

The still more vexing problem of how to apportion space missions 
to the three military services is far from solved. ARPA Director 
Johnson said service roles and missions are not his concern and he 
selects military field agencies for performance of ARPA projects 
solely on the basis of their competence.** It must be recognized, 
however, that by choosing one or another service agency for key 
research projects, ARPA at least strengthens the claim of that service 
for subsequent assignment of the project. In this sense, ARPA plays 
a part in predetermining roles and missions. 

Each military service puts large claims on space work as essen- 
tial for proper performance of its combat missions. The Army, 
for example, cites communications, mapping and geodesy, weather 
data and research, and reconnaissance as space-related matters of 
primary interest to its combat functions. It has also an air defense 


“cement to the American Rocket Society. See Washington Post and Times Herald, July 31, 1959, 
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mission which, beyond Nike-Zeus development, is said to encompass 
the detection, identification, and destruction of all hostile missiles and 
space vehicles. Interest in space platforms, orbiting vehicles, and 
moon landings has been a matter of Army interest for some years. 
The Army offers a space capability based on a missile program which it 
considers unique in the United States and the free world. A recent 
Army publication, reciting the space capabilities of the seven technical 
services, adds up their inhouse research and development facilities to 
$1 billion worth, manned by 40,000 personnel, with a high percentage 
of scientific and engineering talent. 

The Air Force boasts a complex of facilities for development, 
testing and production of ballistic missiles worth well over $500 
million, and it considers this a valuable resource for space work. 
Also it cites its management and technical competence, although this 
resides in large measure, as we have noted, in contractor organizations. 
As the service responsible for operational control of land-based stra- 
tegic missiles, the Air Force considers that it should control the major 
work in military space technology to further its strategic requirements. 
Offensive weapons, missile early warning and other missile defenses, 
reconnaissance satellites, and supporting systems, are space-related 
matters which the Air Force considers as properly within its sphere. 
General Schriever said: 


* * * unless the Air Force is clearly given the responsibility 
to do these missions in space, we might very well end up 
being a transport or logistical service. 


According to General Schriever, 80 percent of ARPA’s dollars are 
et through the Air Force.” In his view, ARPA well could be 


abolished as an “operating” agency, in order to ‘bring the operator 
and developer together under the same tent’’—flying the Air Force 
flag.*! 

Abolition of ARPA presupposes definite allocation of space mission 
responsibilities to the services. It is not likely that such an allocation 
will be made in the near future, and so ARPA’s role, as Mr. Quarles 
said, ‘is permanent as far down the road as I can see.” ” 

3% Senate Committee on Aeronautical and Space Sciences, hearings, ‘‘Investigation of Governmental 
Ta enae Activities,’’ March-May 1959, p. 413. 


41 Tbid., p. 428. 
«@ Hearings, p. 485. 








X. MISSILES AND MISSIONS: CONCLUDING OBSERVATIONS 


This committee is concerned with efficiency and economy in Gov- 
ernment, and the particular concern of this subcommittee is the 
military establishment. In reporting on the organizations and agen- 
cies established to manage the missile programs, the subcommittee 
has sought to show some of the factors that make for duplication 
and waste. There are no simple, small remedies for the big prob- 
lems. The problems are built into our Government processes, our 
business methods, our weapon technologies, our military and political 
institutions—in short, our way of life in the cold war world. 

Therefore, in summing up the factors that work against economy 
and efficiency in missile management, it is not to be thought that we 
are condemning each and every one of these factors, or that they are 
all equally subject to corrective action. For the most part, this is 
the American way of doing things, and the people would not have it 
otherwise. 

Consider, for example, the requirements of a balanced defense. 
This concept is espoused by our military planners, however short it 
may fall in application, and however disposed each service is to down- 
grade the efficacy and value of weapons sponsored by sister services. 
Balanced defense is opposed to reliance on a single weapon, or a nar- 
row class of weapons, or an inflexible strategy, in the face of threat 
by an aggressor who can select the time, the place, the weapons and 
the strategy of assault. 

Thus, apart from the duplication (or triplication) that springs from 
interservice rivalries, each service has wide authority and initiative in 
developing its own weapon systems to carry out combat missions. 
The constant search for improvements and refinements, spurred by 
advances in science and weapon technologies, compels each service to 
develop whole “families” and ‘generations’ of weapons, which to 
the lay observer appear to be unnecessarily multiplied within and 
between the military services. A mere listing of the scores of missiles 
in development, production, deployment, or discard, conveys a be- 
wildering rattle of names, of performance characteristics, of tactical 
or strategic uses, of service-oriented missions. However duplicative 
any particular set or series of weapons may be, each service has an 
ingenious and generally persuasive justification for having them in its 
arsenal or on the drawing boards. 

There is a kind of evolutionary process by which new weapons 
“grow out’ of old ones, though scientific ‘‘breakthroughs’”’ often cause 
sudden spurts in growth or a radical change in the line of development. 
In each evolutionary line, overlaid in time by differing stages of re- 
search, development, testing, production, training, deployment, and 
maintenance, there is no simple way to extract a member of the weapon 
family or generation and say: ““This can be discarded as unnecessarily 
duplicative.” 

Neither the timing, nor the technology, nor the threefold separation 
of the services is conducive to decisions that given weapon systems 
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can be withdrawn or abandoned in the interest of economy or efficiency. 
Many are withdrawn or abandoned, but only because the factor of 






obsolescence has destroyed their competitive vaiue in the swift pace 
een? It is not good military business to get too far 
1 


of weapon tec 
behind, even thoug 


the military often are charged with being exces- 


sively cautious and disposed to hang on to old ways and weapons. 
The weapons in the discard pile are not the old and tried but the new 


and untried which are soon replaced by the newer. 


The costs of 


missile obsolescence come high, as we have shown in the body of the 


report. 


Budgetary limitations impose their toll, of course, and weapons may 
go into discard because short funds compel a choice among those of 


greater and lesser promise. 


The budgetary factor is an elusive one. 


Discarding weapons in which large investments already have been 


made saves today’s money but wastes yesterday’s. 


Program stretch- 


outs for economy reasons also may enlarge the final bill for any given 
weapon system. Emphasis on the fiscal aspect and annual defense 
budgeting actually may be a stimulus to weapons duplication and 
“a subtle form of waste,” for each service tries to get control of more 
weapons today as insurance against budget cuts tomorrow. 

“Tt is the hardest thing in the world to stop a program,” General 
Irvine once commented, so it must be less difficult to start one. 
Contributing to the proliferation of projects are the creative ideas 
that stem not only from weapon users but from weapon builders—in 
industry as well as in Government. 
new weapon ideas and a broad industrial base to help translate these 
ideas into hardware are rated high in the requirements for strong 


national defense. 


An abundant continuous flow of 


The growing diversity of industrial interests in 


missile and space work generates an increasingly large fund of research 
and development ideas. Given their frequency, variety, and complex- 


ity, they cannot be easily screened for duplication. 


Each idea that gets to the contract stage generates a vested interest 


and creates the condition for further contract work. 


And when 


ideas finally grow into large production programs, a whole community 


acquires a vested interest in the weapon system. 


Cancellations or 


cutbacks affect not only the business fortunes of a particular com- 
pany but the jobs and livelihood of thousands or tens of thousands 
in the community. When large investments have been made in a 
weapon project and a pattern of employment has become relatively 
fixed in a given area, the forces working for continuance of the proj- 


ect are no longer dictated solely by military necessity. 


Where military judgment in the first instance decrees that dual 
weapon systems should be developed for “‘backup” or “insurance” 
purposes, the mutual insurance program develops into a spirited and 
sometimes bitter contest, each side enlisting military, political, and 
public sympathies in its fight for survival or ascendancy. The Thor- 
Jupiter program, Deputy Secretary Quarles said, ‘‘was a perfectly 
deliberate duplication on the part of the Secretary of Defense, believ- 
ing that by doing so he would be sure to produce a sound weapon 
system at the earliest possible date.” 
became two competing systems and contenders on the interservice 


battlefront. 


But the Thor-Jupiter program 


The Titan “backup” to the Atlas ICBM is now a weapon 
system in its own right, drawing about itself a constellation of military, 





rE! ' —_ ' = SS 


_ 


~ 


ORGANIZATION AND MANAGEMENT OF MISSILE PROGRAMS 151 


scientific, and industrial forces to compete with the Atlas forces. 
The Army Hercules and the Air Force Bomarc, supposedly comple- 
mentary weapons for air defense, became bitter competitors, with each 
service taking its case to the press and Congress, and the weapon con- 
tractors defending their respective projects through newspaper 
advertisements. 

With such powerful influences as these playing upon the life histories 
of particular weapon systems, the wonder is small that Pentagon 
directors have trouble in preventing duplication. This would be so 
with the best and most efficient administrative organization in the 
world, and no one can say that the Department of Defense has entered 
that state of administrative utopia. By the time competing projects 
come to the attention of the Pentagon directors or are presented for 
decisive choice, the projects already are so heavily committed that it 
is generally easier to let them all continue than to terminate one or 
another. 

The justifications follow easily. Sometimes it is said the main costs 
have been incurred in development, so there is little to be saved by 
withholding production. Or it is said the urgency of the program re- 
quires concurrent development work and building of manufacturing 
facilities, so there is even less to be saved by withholding production. 
If the systems are not ready for production, often it is said that further 
development work will cost little since the really heavy costs come 
with production. ‘The time to abandon programs is before they 
become very expensive,’”? Vannevar Bush once observed, but this is 
easier said than done. The time to choose is brief and fleeting before 
—— become expensive, and there is no really effective mechanism 
or clear-cut selection at an early stage or otherwise. 

The responsibilities of the Defense-level supervisory authorities 
may be appreciated in this context. Who will take it upon himself, 
sitting at a Pentagon desk, to say readily what the weapon user 
wants or how the weapon builder shall satisfy that want? To wield 
a ruthless ax at the top discourages the birth and travel of ideas from 
below; and the inventive contributions of weapon users and builders, 
we have said, are believed essential to maintain a strong defense 
environment. 

The job of a missile director or “‘ezar,’’ moreover, is an ambiguous 
one at best. His place in the established military hierarchy and ad- 
ministrative organization is uncertain and his tenure transient. In 
times of crisis he is expected to step up programs to satisfy emergency 
demands: in times of reckoning he is expected to cut down programs 
in an effort to prevent or minimize waste and duplication. In any 
event, since the director or ‘“‘czar’’ does not initiate the programs, does 
not have professional military capacity to judge the programs, and 
is confined to an advisory role to the Secretary, his impact on the vast 
missile panorama is limited and comes into play mainly in those resid- 
ual cases which cannot otherwise be resolved. 

The problem of choosing among weapon systems cannot be resolved 
by passing it to the Joint Chiefs as the supreme court of military 
weapons decisions. More often than not, the Joint Chiefs are split 
on basic weapon needs and strategies, for they are service spokesmen 
first and Defense spokesmen second. So while the Joint Chiefs by 
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law are the principal military advisers to the Secretary of Defense, 
their “‘split papers’’ compel him to rely on civilian advisers who shape 
the defense posture without any professional military competence 
whatever. 

The “master plan” for air defense is a good example of how a 
military decision is made by nonmilitary subordinates of the Secre- 
tary. Since the Joint Chiefs as his military advisers could not come 
into agreement, they had to defer to his nonmilitary advisers. The 
decisions were military only to the extent that the Joint Chiefs had 
to rearrange their assessment of the air defense requirements; the 
decisions were fiscal in part, political in part, and in some respects 
they were based upon considerations of precedent in the allocation of 
resources among the separate services. 

The fiscal and political factors reflect the varying concerns of the 
Budget Bureau and the Congress, and their opinions about the rela- 
tive merits of competing weapons systems. As the ultimate provider 
of authorization and funds the Congress, through its various com- 
mittees, is drawn inevitably into the decision-making process. The 
Congress itself does not always speak with a single voice, but its 
influence is the stronger as the executive position is weaker or more 
indecisive. The role of Congress in weapons decisions is irregular. 
There is a widespread feeling that the Congress, although it has a 
constitutional role in providing for the Nation’s defense, should not 
have to make specific decisions on weapons. But such decisions are 
made frequently, and it will not do to argue that the choice properly 
should be left to the military, since the military cannot agree among 
themselves. 

The yearly budget program presented to the Congress is approved 
in global sums, with certain items deleted and others recommended 
for inclusion. These decisions are not always enforceable in detail. 
Money provided for specific weapon projects will not be spent by the 
Executive if he sees no wisdom in the projects; and on the other 
hand, the Executive has wide latitude in spending for new projects 
which the Congress does not recommend or is opposed to, since 
flexibility is necessary in view of the protracted budget cycle, and 
broad authorization for weapons procurement already is contained in 
longstanding laws. 

Frequently the Congress seeks to control the course of weapons 
projects through annual authorizations for military construction. A 
new attempt at congressional control in the missile field was reflected 
in the Military Construction Act of 1960 which imposed special report- 
ing requirements on procurement plans for missiles, aircraft, and naval 
vessels; commencing January 1, 1961, procurement programs in these 
categories will require congressional authorization. 

Looking at the budget process as a whole, the yearly allotments to 
the three military services impose, by tradition and practice, a vertical 
straitjacket on the horizontal “functional’’ demands of weapon sys- 
tems and missions which spill over service boundaries. Continental 
air defense, for example, is a triservice mission but there is no func- 
tional budget for air defense. It is a mixture of fragments separately 
budgeted in each service. 

The Army complains most bitterly about the vertical budgeting 
process. The Air Force consistently gets the biggest share of the 
total from year to year. For the 4 fiscal years 1956 through 1959, 
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the Air Force received in new obligational authority between 45 and 
48 percent of the total military budget, the Army between 21 and 23 
percent, and the Navy a flat 28 percent. The growing importance 
of strategic missiles requires internal Air Force readjustments and 
diminished procurement of aircraft to keep within its budget allow- 
ance and yet perform the same strategic mission. But the Army, 
with a much smaller budget allowance, must take on big projects like 
the Nike family of weapons at the expense of weapons modernization 
for limited war needs. 

Whatever the formal definitions of their roles and missions, all the 
services are engaged in a race for missiles and space. Their future 
vitally depends on the claims they can successfully stake out for them- 
selves. For almost a decade, missiles have intruded on the weapons 
scene without benefit of jurisdictional assignment. The Key West 
agreement of 1948 attempted to delineate the respective lia and 
missions of the services. But the designation of roles and missions in 
areas bordering on the services’ primary interests in land, sea or air 
operations were both general in reference and only partial. Air de- 
fense was left to all three; guided missiles were not even mentioned 
in the agreement. 

In November 1956, when Defense Secretary Wilson sought to 
“‘clarify’’ roles and missions, more problems were created than resolved. 
The continuing Air Force-Army clash over area and point air defense 
is illustrative. Missiles were considered in this memorandum, but by 
then all services were committed to strategic as well as tactical missiles. 

The Air Force had long since preempted the field of intercontinental- 
range missiles. The Army had cast a speculative eye in this direction, 
working outward from the short-range Redetens and the intermediate- 
range Jupiter. The Air Force started with the Atlas but temporarily 
worked inward (in range) to the Thor. The two services clashed at 
the IRBM range. The attempted reconciliation, whereby the Army 
would continue to produce the Jupiter for Air Force deployment, gave 
rise to the controversies detailed in section VII. The arbitrary re- 
striction on Army development of operational missiles to a range of 
200 miles soon had to be eased in favor of the Pershing. Air Force 
operational control of land-based IRBM’s as well as ICBM’s did not 
solve the problem of the tie-in with the Navy’s Polaris, as evidenced 
by the recent Air Force-Navy tiff over future command of the Polaris. 

If we put aside for a moment the matter of operational control and 
consider the ability of each service to build missiles, then it is obvious 
that all three are competent. The job is largely one of choosing and 
supervising contractors. If anything, the Army and the Navy have 
a decided advantage over the Air Force by virtue of their “inhouse’’ 
technical capabilities. The subcommittee has no doubt whatever 
that if the Army, for example, could build the Redstone and the 
Jupiter, it could build an ICBM. The reasons that keep the Army 
from producing an ICBM are not technical ones; they are jurisdic- 
tional. ICBM’s are strategic retaliatory missiles, and the mission of 
strategic retaliation belongs to the Air Force. 

The service that controls the deployment of the missile wants to 
control the building of it; given basic differences in service doctrines, 
operational concepts, and procedures, only in rare instances is a weapon 
system designed for ready transfer or adaptation from one service to 
another. (Defense witnesses before the Thseanens usually make the 
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most of the rare instances.) ‘The brief careers of the land-based Talos 
and the seagoing Jupiter, not to mention the limited deployment of the 
land-based Jupiter, exemplify the obstacles to interservice transfer of 
weapons. Because of these high hurdles, the weapon-building re- 
sources of the services are never used fully or to the best effect. The 
Army considers the Redstone Arsenal a national resource, but only 
in incidental ways has it performed for the Air Force. The talents 
of Dr. von Braun and his associates show/d be devoted to new ventures 
in missiles or space regardless of formal service missions. 

There was a time when the combat medium served reasonably well 
to distinguish service missions; viz: land, sea, and air. Space, as a 
new medium, inspired each service to develop a dialectic for involve- 
ment in space. The Air Force, already off the ground, sees it as 
continuous with the atmosphere in which manned aircraft fly ever 
higher and higher. Having graduated from manned bombers to 
long-range ballistic missiles, with pilotless aircraft-missiles a temporary 
interlude, the Air Force observes that ICBM’s and IRBM’s are in 
space for most of their flight. What is more logical then, the Air 
Force asks, than to give the Air Force control over military space 
missions and projects? General Schriever’s blunt recommendation 
that the Advanced Research Projects Agency be immediately dis- 
established bespeaks the Air Force concern that this new agency will 
somehow become a serious obstacle to Air Force ascendancy in space 
as well as a disruptive force in weapon developer-user relationships. 
The Army and the Navy, tied more closely to their surface and sub- 
surface media of combat, tend to regard space projects as instrumental 
for improving their capabilities to perform present missions. Recon- 
naissance, navigation aids, weather data and other benefits of space 
exploration are stressed. 

While each service tries to accommodate and adapt its mission con- 
cept to the space medium, the logic of new weapon technology has 
virtually destroyed the traditional basis for services organized around 
strategic land, sea, and air missions. This is particularly true of the 
Army and the Air For ce, since land-based strategic missiles, whether 
organized in squadrons or battalions, require technical capabilities 
that have no unique service orientation. The Army, in fact, has more 
technical resources to offer than the Air Force in this respect. The 
Air Force to a greater extent than the other services depends on pri- 
vate contractors to develop, technically manage, produce, and even 
to deploy its strategic missiles (a large segme nt of the Douglas Air- 
craft contractor organization for the Thor was ‘‘packed off”’ to E ngland 
to set it up), and probably it will look to private contractors to help 
maintain the missiles. 

As the newer generations of strategic missiles like the Minuteman 
lose their “aircraft” look and are detached from fixed (Air Force) 
bases, to be deployed in ravines and hardened silos or on moving 
railway cars, the suitability of exclusive operational control by an 
Air Force as such becomes completely questionable. The Army 
could well argue that the fielding of missiles in rough terrain and on 
moving vehicles is more appropriately its job, a concept which it 
tried to get across in design of the Jupiter system. 

The basic clash in the ballistic missile field is between the Army and 
the Air Force. The Navy, having succeeded in breaking away from 
the joint Army-Navy IRBM concept, is content to proceed with its 
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own development program and extol the merits of the future Polaris. 
The Air Force and the Army, on the other hand, both are confronted 
with a serious dilemma which challenges their future as separate 
services. The Air Force has operational control of all land-based 
strategic missiles and a lion’s share of the development-production 
programs, but strategic missiles have nothing to do with the basic 
reasons for creating a separate Air Force. The Army faces a bleak 
future under prevailing roles and missions assignments which bar it 
from any part in deployment of the weapons that are to dominate 
global military strategy. 

The positions give perspective to the manifestations of interservice 
rivalry. The Navy has little or no adverse comment about Army or 
Air Force programs. The Air Force is concerned that the Navy 
make no new thrusts for an expanded missile role and that the Army 
does not break out of its ring of encirclement by directive; but in 
view of its present preeminent position in strategic missiles, the Air 
Force makes little direct criticism of the handling of the missile 
programs of the other services. ‘The Army is friendly with the Navy. 
It cannot expect that any considerable part of the Navy missile role 
would pass to the Army. ‘The only direction in which the Army can 
hope to expand its missile role is in the area now occupied by the 
Air Force. This accounts for the intensity of Army criticism of the 
Air Force ballistic missile programs. 

There is historical irony in the fact that the Air Force achieved its 
organic separation from the Army at the threshold of the decline of 
airpower and of the rise of missile power. 

Even at the time of separation, the Air Force did not acquire an 
exclusive air role. The Navy and the Army, in performance of 
assigned missions, maintain large aircraft resources. The tendency 
of each military service to develop and maintain duplicate or com- 
peting weapon systems, intensified in the missile field, has led many 
prominent military officers and civilian analysts to advocate a com- 
plete unification of the three military services. 

The subcommittee sees merit in complete unification, and many 
complex problems as well. To recast the whole military organization 
is a task more easy to recommend than to carry out. 

In making its study of mussile organization and management, 
the subcommittee did not intend to consider the whole range of 
problems involved in military service unification. However, as 
the study proceeded, it became increasingly plain that the strategy 
of land-based missile power cannot be divided into the conventional 
concepts of land or air combat. 

From the vantage point of the missile studies presented in this 
report, the subcommittee concludes that the more moderate and 
useful approach at this time would be to consider appropriate means 
for bringing the entire Army and Air Force missile effort together. 
Weapon technology and strategic requirements point strongly in this 
direction. The recent and current interservice turmoil at Depart- 
ment of Defense and lower military levels supports the view that 
merger of the missile effort cannot be achieved short of a merger of the 
Air Force and the Army. 

The subcommittee recognizes that many preparatory studies would 
have to be made to determine whether the merger of the Army and 
Air Force would be the best course of action. We recommend that the 
President direct the appropriate authorities to undertake such studies. 
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An Army-Air Force merger would by no means solve all the prob- 
lems of military organization and command relationships, but it would 
solve many, and lay the groundwork for solution of the others. It is 
reasonably certain that these problems will never be solved by the 
present triservice arrangements. No amount of effort spent in 
“clarifying” roles and missions can overcome the ruthless —_ of 
weapon technology. Whereas in the past, weapons could be adapted 
reasonably well to service missions, now missions must be adapted to 
weapon systems. 

The strategic missile with nuclear warhead is the decisive weapon 
of the next decade. In its land-based aspect, particularly, it calls 
for a single military organization to develop, produce and deploy the 
weapons. In the future, this need will be even stronger when the same 
weapon system may serve for both retaliation and defense against 
missile attack. 

With a single military service to develop, build and deploy ballistic 
missiles, obvious advantages would seem to accrue: 

The talents and resources of both services can be unified, preserving 
the best in each system, and eliminating enormous overhead in man- 
power and facilities. 

Technical capabilities of the Army and the Air Force will be teamed 
with a diversified missile industry to produce future weapons efficiently 
at lower cost. The difficult situation confronting the Air Force in 
respect to Ramo-Wooldridge (STL) will be automatically eliminated. 

he bitter controversy over air defense missions will be ended. 
Great savings in money will be realized. Service morale and prestige 
will be heightened. Air defense will get needed emphasis in military 
planning and budget allocations, 

The military role and interest in space will become clarified. The 
need for ARPA as intervenor for advanced research in weaponry and 
space will be eliminated. APRA functions can be redistributed be- 
tween NASA and the unified military service, reducing civilian- 
military competition and duplication in space. 

The interservice conflicts over airlift, tactical support aviation and 
other matters will be ended, and integrated planning for limited war 
as well as strategic missions can be effected. 

Problems between the unified military service and the Navy would 
remain, but these would be of vastly lesser dimension; and ultimately, 
if weapon logic dictates, a single service in place of three could be 
organized. 

The subcommittee appreciates the concern over service merger 
expressed in some congressional quarters during the debate on the 
1958 defense reorganization bill. We recognize also that the problems 
of organizing and supporting unified geographic or functional mili- 
tary commands will have to be attacked whether there is one service, 
two, or three. 

Nevertheless, we are convinced, and we believe this report provides 
evidence enough for the conviction, that until the Air Force and the 
Army join hands in a single service effort, the costs of defense will 
mount ever higher, duplication and waste will grow likewise, and the 
Nation will be exposed to the vitiating effects of interservice jealousies, 
rivalries and wars for many years to come. 
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